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THE AEROPLANE DECEMBER 9, 1960 
and ASTRONAUTICS 


The success of 


FLEXFLYTE 
in the air... 


SPECIFIED BY ALL LEADING 
AIRGRAFT DESIGNERS 


Used extensively in the Bristol Britannia for 
Cabin Conditioning, de-misting and luggage 
bay heating, Flexflyte—the amazingly flexible. 
light weight ducting—is available in many 
standard forms, including a silicone impreg- 
nated type for high temperature applications, 
to meet a wide range of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units, 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 

of Flexflyte. Special forms 

of Flexflyte can be devel- 

oped to meet aircraft op- 

erating conditions beyond 

the Standard range. 


FLEXFLYTE 


FLEXIBLE DUCTING LIMITED 


SHUNA STREET, MARYHILL, GLASGOW N.W. 
Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW, N.W. 


Representatives throughout the Aircraft Industry : 


AVICA EQUIPMENT LIMITED y 
EXE} «= MARK «ROAD, HEMEL HEMPSTEAD, HERTS.  ™, 


Telephone: Boxmoor 4711 Telegrams: Avicao—Hemel Hempstead 


Second class postage paid ‘at New York, NY 
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THE AEROPLANE 
and ASTRONAUTICS 


or Rin ee 


re 


¥ 


The world’s newest jetliner—the Boeing 720 


The new Boeing 720 is now flying over American 
Airlines and United Air Lines routes, bringing 
more cities the speed and comfort of pure-jet travel. 
Later the 720 will go into service with Avianca, 
Braniff, Eastern, Ethiopian, Irish, Lufthansa and 


Western air lines. The Superb 720 operates easily 
from shorter runways, yet cruises at more than 600 
miles an hour. It’s sleek, roomy and wonderfully 
comfortable . . . with the exceptional passenger 
appeal demonstrated by Boeing jets in service. 
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A new generation of 


AIRADIO EQUIPMENT 


=e Transistor Reliability 


| >» Component Reliability 
[| re Environmental Reliability 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 
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AD 160 AD 160 


V.H.F. communication system. V.H.F. communication system. 


V.H.F. Transmitter type 6400 V.H.F. Receiver type 
{short § ATR. 14 /bs.). (short 4 ATR. 8 /bs.). 


AD 260 AD 260 AD 260 AD 260 
V.H.F. Navigation system V.H.F. Navigation system V.H.F. Navigation system. V.H F. Navigation system. 
V.H.F. Receiver type 6407 Navigation unit type 6402 Glide Slope Receiver type Marker Receiver type 6403 
(short + ATR. 8 Ibs.) (short + ATR. 9 /bs.). 6404 (short 4 ATR. 6 /bs.). (dwarf short t ATR. 3 Ibs.). 
ag 


AD 360 AD 308 
Automatic Direction Finder Radio Teleprinter Receiver. 
ADF Receiver type 6407 Receiver type 4486 


(short 4 ATR. 18% ibs.) (short 4 ATR. 9 /bs.). 
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Tough, flexible, seamless, all-metal PLESSIFLEX is the most thoroughly 
reliable means of conveying fuels and chemicals—whether they are gases 


or liquids, very hot or very cold, corrosive or inflammable— from one place 
to another. And this point is overwhelmingly endorsed by engineers in 
the aeronautical, nuclear, marine and chemical industries. 

At pulsing pressures, at high pressures or under vacuum conditions, 
PLESSIFLEX provides the vital link between those parts in your 
installations which are subject to continual relative movement. 

The basic components of PLESSIFLEX are the result of continuous 
development and testing, in consequence of which the complete hose units 
are unrivalled in their high quality. Offered in a range of sizes from 

}” to 24” bore, and in almost any metal you care to name, PLESSIFLEX 
may be tailored to your particular requirements. 

Suitably braided for stability, the tube itself is made from material that 
has been subjected to rigorous pre-process analysis—everything in fact 
about this versatile, incredibly robust product is shaped to the ends of 


higher performance and greater safety in fields where such requirements 
are essential. 


Our engineers are waiting to show you how / PLESSIFLEX N 


Regd. Trade Mark 
can solve your piping problems 
POWER AUXILIARIES LIMITED - Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation—Plessey International Limited, liford, Essex Tel: Ilford 3040 
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BURNING 
QUESTIONS... 


... AUTOMATIC ANSWERS 


For automatic control of fuel supplies 
for aero jet engines, also for industrial 
gas turbine and diesel engines, 
ULTRA ELECTRIC ENGINE CONTROLS 
offer : 

- Accurate control to speed 

and temperature datums 

+ Stable characteristics 

- Reliability 

- Versatility 


with minimum dimensions and weight a 
: A605 Amplifier 
for speed and temperature control. 


ENGINE MOUNTED EQUIPMENT 5 oe ep ee? : ak 
OPERATES IN AMBIENTS eae ee cc . ee . 
UP TO 125°C. Boeing 707 powered by Rolis-Royce Conway Engines—photograph by courtesy of B.O.A.C 


Please send for brochure 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON -: WS. Telephone ACOrn 3434 


RADIO AND RADAR SYSTEMS . AIRCRAFT ENGINE CONTROLS AND INTERCOMM . DATA PROCESSING EQUIPMENT 
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VTO 
with AEI 


People intent on going up in the aeronautical world will find that 
AEI electrical gear plays an important supporting role in this 
rapidly developing field. . . 


FOR INSTANCE: AEI magnetos are fitted to all Alvis ‘Leonides’ engines 
—power unit of so many piston-engined helicopters. AEI turbo starters and 
high energy igniters are used in many turbine-powered helicopters. And other } 
V.T.O.L. projects, including the Short SCI, the new Hawker project and the j 
Rolls-Royce ‘flying bedstead’ have all been fitted with AEI high energy igniters. 


AE! ELECTRICAL EQUIPMENT FOR AIRCRAFT 


Associated Electrical Industries Ltd 
Aircraft Equipment Group 


COVENTRY ENGLAND 
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PROBLEMS 9 
OR PROFITS « 


Route pattern complexities of typical airlines demand 
a cargo aircraft with the capability of operating over 
both short and long route segments with excellent 
economy and earning ability. The Canadair Forty Four 
will do this for you! It combines the air cargo feeder 
liner with the long range aircraft to provide a stand- 
ardized economic fleet unit. The Forty Four will give 
you profit-making operations, at current rates, over 
route segments as short as 200 miles and as long as 
4,000 miles. 


This is the type of flexibility that will answer the many and 
varied problems confronting airline operators who, because of 
the growing demands of shippers, are being forced to provide 
a combination of short, medium and long range air cargo 
services for the carriage of freight at attractive and competi- 
tive tariffs. In this situation, the Canadair Forty Four offers 
excellent economy and earning ability over the complete 
range of route structures that must be provided in the collec- 
tion and distribution of air cargo. 


Practical applications of this are found in the short route cargo 
services that are necessary in the supply and distribution of 
goods to or from the terminal points of trans-continental and 
trans-Atlantic services. This is evident between the major 
cities of the Eastern United States and between the principal 
points of Europe. These inter-city runs are essential extensions 
to the long haul trunk service, and with the Forty Four can be 
handled without a change of aircraft. 
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The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among business establishments that the carriage of articles by 
air is becoming an essential element in the overall marketing 
function. This will open up new markets, new transportation 
requirements, new inter-city services, The Forty Four, with 
its flexibility of performance, can carry cargo at a profit over 
the whole distance spectrum—short, medium and long range, 
and has the airfield performance characteristics to get in and 
out of 85% of the world’s major airports. THESE ARE DECISIVE 
ADVANTAGES IN FAVOUR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON 
THE FORTY FOUR-D4 


From runways as short as 6,000 feet, can operate with 


70% payload up to stage distances of 3,000 miles. 


2. Can operate from 85% of the world’s major airports, with 
due consideration to both runway length and allowable 
wheel loading. 

3. Will earn an operating profit with load factors as low as 
30%. 

4. Breakeven load factors in the Forty Four represent loss 
loads on larger proposed equipment. 

5. Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 

6. Can operate non-stop on the London-New York route with 
an average annual payload of over 55,000 lbs. 


CAN ADAI FP? LIMITED, MONTREAL, CANADIAN SUBSOLRYOF GENERAL DYNAMICS 
Please address enquiries to: John Winterburgh, Canadair Services Ltd., Princes House, 190 Piccadilly, London, W.1 
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No. 2. IN A SERIES OF ADVERTISEMENTS 


Palmer wheels and brakes, widely 
specified for today's light aircraft, 
helicopters and gliders—and for the 
unconventional Hovercraft and 
Brittain Norman Cushioncraft — 
are the outcome of many years of 
research and practical development 
work. No less for the aircraft of 


tomorrow—for prototype and pro- 
duction—these Palmer facilities 
are available to the designer. 
Backed by the technical services of 
the BTR Group, Palmer offers the 
aircraft industry a wealth of 
experience in the design and manu- 
facture of a wide range of aircraft 
components... 
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(Palme: 


_ PALMER AERO PRODUCTS 


-. Penfold Street, London N.V 
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SKEETER 
WHIRLWIND 
WESSEX 
WASP 
HUNTER 
SWIFT 
JAVELIN 
SCIMITAR 
SEA VIXEN 
CANBERRA 
VICTOR 
VALIANT 
VULCAN 
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LOUIS NEWMARK LTD 


manufacturers of 


AUTO-PILOTS, AUTOSTABILISERS 
AND NAVIGATIONAL AIDS 


The only Company in Great Britain currently 
manufacturing Automatic pilots for helicopters, 
Louis Newmark Ltd. are proud to have designed, 
developed and produced equipment for Saunders-Roe 
and Westland. 

In addition, equipment from the Newmark laboratories 
and production is supplied to such other famous 
Aircraft Companies as Hawker Siddeley, Vickers, 
Gloster, De Havilland, English Electric, Handley Page, 
A. V. Roe and Armstrong Whitworth. 


LOUIS NEWMARK LTD 


(AIRCRAFT DIVISION) 
PURLEY WAY, CROYDON. Telephone CROydon 7744. 


Also manufacturers under licence to Lear Inc., and the Donner Scientific Corp., California, U.S.A, 
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radio interference suppressors ! 
for high temperature operation 


A range of STC Suppressors employing @ ENGINE ELECTRICAL EQUIPMENT 
metallised Melinex dielectrics, capable of @ MAIN POWER GENERATING SYSTEMS ' 
operation at 125°C and 150°C, to suit the @ $SHORT TERM RATED MOTORS 
following aircraft applications:- @ POWER SYSTEMS CONTROL EQUIPMENT 
Among the aircraft for which STC Suppressors are specified are:- COMET IV VANGUARD 
BRITANNIA CANBERRA 
TWIN PIONEER 
RADIO INTERFERENCE MEASUREMENT SERVICE VISCOUNT e1 
HUNTER ween 
The STC Radio Interference Measurement Service Department is approved by COPTE } 
the Ministry of Aviation and the Air Registration Board for type testing of elec- we ome : oe H 
trical equipment for Radio Interference and also for the design and development LL ~— } 
of suppressors and suppressor networks to the requirements of B.S.G. 100 and 
E.L. 1716, Section J. Write for details of STC Interference Suppressors to:- 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
CAPACITOR DIVISION: BRIXHAM ROAD - PAIGNTON ~- DEVON 
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JOINS THE BRITISH 
ARMY 


Following a lengthy period of thorough 
evaluation, the Beaver was adopted by 
the British Army Air Corps in 1960. 


Designated the A.L.Mk.1, the Beaver 
was chosen primarily for light liaison, 
communication, casualty evacuation and 
re-supply missions. 


Because of its rugged dependability, 
generous load capacity and outstanding 
STOL performance the Beaver was the 
logical choice of the British Army for its 
exacting duties in many parts of the 
World. 


THE BEAVER - DESIGNED AND BUILT BY 


DE HAVILLAND AIRCRAFT OF CANADA 


DOWNSVIEW, ONTARIO 
MEMBER COMPANY of the HAWKER SIDDELEY GROUP 
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Queen’s Flight Whirlwinds 


Messrs. Rumbold & Company are proud 

to announce that, in co-operation with 

the Westland Aircraft Company, 

they have had the honour of designing 

and supplying the seats, cabin furnishing and 
soundproofing of the Westland Whirlwinds 
supplied to the Queen’s Flight. 


The Cabin colour scheme is pale grey 
with dark green seats of two types. 


 RUM@B@OLD 


L. A. RUMBOLD & COMPANY LTD. 
Kilburn * London N.W.6 °* MAIda Vale 7366/7/8 


= = A novel method of helicopter 
cargo pick-up 


DEVELOPED BY M.L. FOR WESTLAND WESTMINSTER 


* CONNECTION MADE The M.L. pick-up system eliminates the hazards of 
CLEAR OF cargo handling. The pilot line can be connected 
DOWNDRAUGHT 


away from the downdraught whilst hovering or by 
the helicopter pilot himself before take-off. The 


> 4 ee aircraft flies over the load and grips the 

hook automatically. Simple, speedy, safe and 

See * AUTOMATIC RELEASE economical—this is the latest advance in freight 
aie: ON TOUCH-DOWN loading methods. 


MAXIMUM CARGO WEIGHT 20,000 Ib., ULTIMATE LOAD 80,000 Ib. 


M.L. also manufactures a comprehensive range of electrically 
or mechanically fired cartridge cable cutters used on Westland 
helicopters. 


WHITE WALTHAM AERODROME 
Tel, Littlewick Green 248 MAIDENHEAD, BERKS 
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operates Kurope’s largest helicopter fleet 


y 


LONDON HELIPORT, BATTERSEA, S.W.11. TELEPHONE: BATTERSEA 0181 + REDHILL AERODROME, REDHILL, SURREY. TELEPHONE: NUTFIELD RIDGE 2353 
Cre 1 
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= <EPE> FUEL SYSTEM EQUIPMENT 
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FUEL PUMPS 
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fitted to all British Helicopters 


SPE COMPANY LTD 


SLOUGH - BUCKS - ENGLAND 
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UPERATORS 
ea a aa 
TELEPHONE : SLOUGH 23277 . TELEGRAMS : PRIMING, SLOUGH 
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GEARS 
FOR 


pinion used for the 
Westland Wessex main 


rotor drive. Both ele- 


Re ments have profile HELICOPTER 
wa oe? ground gear teeth. 
Ai DRIVES 
a eo 
; 2 #2 ENV gears are used on all British and leading continental 
*s eis helicopters with shaft drive. 


Westland 
Wessex 


Saunders Roe 
Skeeter 


E.N.V. ENGINEERING CO. LTD, HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel: LADbroke 3622 


SPIRAL BEVEL 
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THE ALOVETTE 


Six world helicopter records including 
the all categories altitude mark of 
36,089 ft. on June 13, 1958. 


The first copter to reach the 
stratosphere. 


Produced under licence: in the United 
States by REPUBLIC AVIATION 
CORPORATION and in Sweden by 
S.A.A.B. 


THE DJINN 


All categories world helicopter altitude 
record of 27,860 ft. on March 22, 1957. 


The only turbine-powered helicopters 
now in quantity production for ali 
civil and military requirements. 


In service all over the globe and in 
all climates. 


Manufactured by 


SUD AVIATION 


37 - BOULEVARD DE MONTMORENCY - PARIS (16") - TEL BAG. 84-00 
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the 
NMR 
range a. 

of turbine 
powered 
Helicopters 


& 
I if i Westland Belvedere : 


ine’ in production now 


EEE 
Westland Gnome Whirlwind 


Westland Wessex 


WES TL A ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL - ENGLAND 
Incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 
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Space at Hamilton Place 


In the ninety-sixth year of its life the Royal Aeronautical Society 
has built itself a fine new hall in London for lectures and social 
occasions. Well placed with its entrance in Hamilton Place and its 
back to the park, its flat roof will make a splendid venue for cocktail 
parties in the summer. Those who have expressed concern regarding 
its capacity—are 300 seats enough in these days of expanding 
technology—were certainly likely to find justification when they con- 
templated the overfilled spaces of the Society’s headquarters last Friday 
night. 

It was good to see that the British Interplanetary Society was well 
represented among guests and members. How far the term “ aero- 
nautical” covers the implications, from the semantic aspect, of 
“aerospace ” we are not sure. But what matters is that the rising 
generation who are to make such good use of the new building shall 
keep their thinking firmly on the stars and the means of getting to 
them. Utilization by the B.I.S. of the new lecture hall will do much 
good from this point of view. 


Look! No Wheels! 


Once again the time has come round for our annual survey of 
vertical take-off capability aircraft. Since we began this review six 
years ago much progress has been made. Practical flying machines, 
either with swivelling airscrews or swivelling jet-engines, have demon- 
strated that vertical take-off can be obtained by means other than the 
helicopter rotor. 

This year, for the second time, we have included a third range of 
vehicles and in our survey have reviewed British hovercraft achieve- 
ments. At present most of the attention directed to these vehicles is 
concerned with their capability of providing transportation over the 
sea or unroaded terrain. It must not be forgotten that provision 
of an air cushion beneath an aircraft might render the undercarriage, 
and all that it implies, unnecessary. 


Supersonic Propulsion 


In the ever-changing aeronautical scene it is strange that so little 
attention has been directed to the situation now becoming apparent 
as regards aeronautical powerplants. Seeing that it was lack of a 
suitable powerplant which kept man out of the air for so many 
millenia and a similar lack which has prevented many good aeroplanes 
from being successes, we are for ever being surprised by the relaxed 
way in which planners regard powerplant development. 

Recently, the internationally famous producers of aeronautical 
powerplants, Rolls-Royce, were persuaded to say something of their 
present position and their future plans. But among these facts (p. 756) 
one will search in vain for any mention of research or development on 
engines for supersonic powerplants. 

Now it takes at least five years and perhaps £20 million to develop 
a modern gas turbine. It remains to see how long and how much it 
will cost to produce the engines for a supersonic airliner. Bearing 
in mind the proportion of earnings in British aeronautical exports 
now attributable to gas turbines, it is to be hoped that the Ministry of 
Aviation will see fit to initiate research on powerplants for a supersonic 
airliner right away. 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


Handley Page and the Future 


STATEMENT, issued last week, by Handley Page, Ltd., 

made it clear that the company was and is engaged in 
negotiations with an American company on many matters. 
“ These,” the statement emphasized, “do not include the sale 
of the company to American interests and it has received no 
offer and has no reason to expect any offer of this nature. It 
further wishes to state that it has never received from the 
Hawker Siddeley Group an offer of 17s. a share as referred 
to in the newspaper report.” 

It is, however, a fact that Handley Page has had discussions 
with the McDonnell Aircraft Corpn. and the company’s secre- 
tary, Mr. J. H. S. Green, recently visited the U.S. for this 
purpose. A technical and commercial agreement between the 
companies was apparently discussed. In recent years there 
have been many links between American and European aircraft 
compan.es, often involving the U.S. company buying a minority 
interest in the European one. This gives the U.S. company a 
foothold in the European market, and also the possibility of 
lower-cost manufacture of its products in Europe as well as 
political advantages in selling these products. 

* A technical or commercial agreement of this kind between 
Handley Page and McDonnell would be no one-sided affair. 
As one of the most go-ahead of the smaller U.S. aircraft 
companies, McDonnell has a wide range of interests inc!uding 
Mercury satellite capsules, U.S. Navy fighters. the Model 119 
utility jet transport, the Model 120 pressure-jet helicopter, the 
Quail decoy missile and production of airframes for the Talos 
surface-to-air missile. Most of its production effort is devoted 
to the F-101B Voodoo for the U.S.A.F. and the F4H Phantom 
Il all-weather fighter for the U.S. Navy. Voodoo product.on 
will end soon, but work on the Phantom II should last for 
several years; the company is known to be interested in selling 
it abroad. The aircraft set up 100 km. and 500 km. closed- 
circuit records of 1.390 m.p.h. and 1,217 m.p.h. respectively 
last September. Phantom II orders are worth $369 million. 

Handley Page production centres on the Victor 2 strategic 
bomber for the R.A.F. and the Dart Herald feeder-liner. The 
company has devoted considerable research effort both to 
laminar-flow techniques and to supersonics. 

The key to any agreement may well be the Dart Herald. 
If produced or assembled in the U.S., it would gve McDonnell 
a chance of entering the civil market. Fairchild in the U.S. 
has received no orders for the F-27 Friendship, an early com- 
petitor of the Herald, for a year and has nearly completed its 
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PERSONALITIES AT BROUGH.—Mr. Barry Laight, director and 

chief designer of Blackburn Aircraft, explains a Buccaneer 

technicality to the Minister of Aviation, Mr. Peter Thorneycroft 
(right). 


production of this type. On the other hand, A. V. Roe are 
pressing on with the 748. 

Handley Page cou!ld provide production capacity for 
McDonnell, should orders mature in Europe. There is also 
the possibility of extending Handley Page activities into the 
missile field, 


A.W.A. Board Changes 


FTER an association with the Hawker Siddeley Group 

which began in 1927, Mr. Claude S. Emery is to retire 
at the end of this year. For the past seven years he has been 
sales director of Sir W. G. Armstrong Whitworth Aircraft, Ltd.. 
having joined the company in 1948. 

Born in 1895, he was educated at Dean Close School, 
Cheltenham, and at the Education Training College in Munich 
During the First World War he served with the Royal Fusiliers 
and in 1916 transferred to the R.F.C. From 1919 to 1927 he 
was chief flying instructor to the Baltic States Air Forces after 
which he became associated with the Armstrong Siddeley and 
Armstrong Whitworth companies. For these companics, and 
for A. V. Roe, he became northern and central European 
foreign manager in 1930 and in 1934 was appointed European 
manager for the Hawker Siddeley Group. In 1937 he rejoined 
Armstrong Siddeley Motors, Ltd.. where he stayed until 1948. 

In giving news of this retirement, the Armstrong Whitworth 
company also disclosed last week that Mr. ( Bayly. 
M.1.Mech.E., F.R.Ae.S.—hitherto an executive director and 
chief engineer of the armaments division—has been appointed 
director and general manager, which position became vacant 
when Mr. W. S. D. Lockwood was appointed managing director 
in September on the retirement of Mr. H. M. Woodhams. Mr: 
Bayly joined the A.W.A., aircraft production section in 1939 
and the following year he joined the R.A.F., becoming officer 
in charge of a Fighter Command Headquarters Servic ng Wing. 
He served for a year on Air Ministry special duties concerned 
with guided weapons and in 1946 transferred to the M.o.S 
rocket propulsion department—as it was then—at Westcott 

The following year Mr. Bayly went to Australia where he 
worked on guided weapons until 1951 when he joined LC.1 
as rocket motor design manager. Rejoining A.W.A. in 1955 
he was appointed chief project engineer for the Seaslug and 
in 1956 became chief engineer, armaments. 

Mr. J. Dent, B.Sc.. A.M.I-Mech.E., succeeds Mr. Bayly as 
chief engineer. He joins A.W.A. from Short Brothers and 
Harland where he has been chief engineer (guided weapons) 
since 1958. Prior to going to Belfast he was with the 
Admiralty. 

Mr. F. D. Stallabrass, secretary of Armstrong Whitworth 
since 1947, has been appointed an executive director 


MEN IN THE NEWS.—Top, Sir Percy Hunting (left) chairman 

of the Hunting Group retires at the end of this year; he will be 

succeeded by his brother, Mr. G. L. Hunting (right) the present 

vice-chairman. Bottom, Mr. F. D. Stallabrass (left) is now an 

executive director of A.W.A. and (right) Mr. C. Bayly becomes 
director and general manager. 


Te 


——— 


. ae SS asl y 
54 ; p ‘ fe 
oe 5 sd Pie. = 3 . é ey : : . 3 5 “% E ‘ < Sa ieee oe an - a ; Br. x ; eer — :. : ~ 
i ke | | as .) | 1 
eg ! oy ; | 3 z =) Ae 
) : . 
oe 
We: fait 
ey > MS- sy . Ta 3} : 
€ a | =. 
sh Bee ie 34 aan - 
7 AN ee ee . LY ‘ 7 
i eee ers = a i 
2 hayes bats wad 
cre ae a ; : 
eee ; Be 
a 3 2° — k = dy ie i ' & a. R 
easy ; oe ae © ee ote ee 
thos 5 oe Ves 75 epee! “t Pred a 
2 ea “hh se . ra 4a : 
Ae ee Si? ee cd yes as Se |. 
arene ne “py ct ya es a 
+e ae as aay Ron.) ea ey >}: aa 
< ' ’ Sake mee a ee. > 
, ye his boas Kae “i +, soa Say oe . : 
hale he NS Gag Sica ct pr 
eae | 2 oh iin 3, Vit ae 
. xy oD ale, be ar its eae a ie 
*<, et { : s _ 
a rm . 
ms a 
* an 
ts) 
ae ee 
‘’ | 
ch 
ae. 
ee ae 
Gat ‘4 
cane’ 
cor . 
. , | 
“ i} i ol =) 
ae , 
lia ‘ - 7 " . 

; a a3 # 4 : a oh ‘ 
or ig otha 
beat’ aie ; ' ¥ a & 

Co el nA 7. 
™ ¥ ee a 
"elie a “ 
& | etd 4 | 
Rs pod ' a By 
; i im | hit } - os ar, 
7 a ae of. a Pac ; 
FARE ! rm a 
ri ‘faa Ms i \ 
7 tea > 
: a 
ae | 
1 4 | 
% a g 
Ss Sy ——— ’ if 
. i? . ee : 
i ee Y ie } ie 
* baie fs ‘ ie *s ee 
eae | : | 
reine ‘ : ; : : ‘ 38 | ’ 
ae en eg j | : 
vel ae ee. Ries & je 
ca . ees 
<2 4 
f : i 
{2 / 
i . 1 
ie ae | 
i . j 
eee, A 
BS Pe 


ES ae a ge 


pane 


1 


DECEMBER 9, 1960 753 


Courts Martial and the R.A.F. 


N moving approval of the Air Force Act 1955 (Continuation) 

Order, 1960, the Secretary of Sate for Air, THe Rt. Hon. 
JULIAN AMERY, gave some interesting figures redounding to the 
credit of the R.A.F. as a body. Early in his discourse he 
touched on Courts Martial. Courts Martial always make news 
in and out of the Service, and in the Service they fall to be 
regarded sometimes with a certain amount of levity by those 
not involved at the receiving end 

Considering, however, that R.A.F. personnel are subject as 
citizens to the ordinary laws of the land in addition to those 
peculiarly incidental to their Service discipline (a fact often 
overlooked), the incidence of prosecution is progressively 
decreasing and is now remarkably low when matched against 
those of most comparable corporate bodies. The overall figure 
for 1960 is 2.7 per 1.000 of all officers and other ranks, falling 
from 3.3 in 1959 and 3.5 in 1958 This steady decrease may 
be due, in part, to the fact that the average length of engagement 
is going up, with consequent heightened sense of responsibility 
at present nearly two-thirds of all members of the R.A.F. are 
serving On a nine-year engagement or longer. 

Perhaps even more telling is the news that during the year 
under review throughout the R.A.F. at home and abroad not 
a single breach of flying discipline occurred warranting Court 
Martial action. When it is realized that 80% of all flying over 
the United Kingdom, including British and foreign air lines, 1s 
done by the R.A.F.. this 1s a fine record indeed. 


John Brancker’s New Venture 


ROM Montreal comes news of the formation of a new 

company, Consultair, Ltd., with Mr. John W. S Brancker 
as its director. The company has its offices at 4870 Cote des 
Neiges Road. Montreal, and its aim is to provide consulting 
and advisory services in aviation, tourist promotion and traffic 
development 

John Brancker’s sudden departure from his post as traffic 
director of IATA earlier this year was much regretted by many 
airlines. He had been with IATA since 1953, and had pre- 
viously represented B.O.A.C., as its general manager, inter- 
national affairs, at IATA Traffic Conferences. He has served 
also in various capacities with Imperial Airways and B.E.A., 
and has been vice-president of the Institute of Transport and 
a member of the Board of the British Travel and Holidays 
Association 


Loss of Sputnik VI 


FTER orbiting the Earth for about 24 hours, the third 

Soviet spaceship, Sputnik VI, burnt up in the atmosphere 
on the morning of Dec. 2 after responding to a command signal 
to return. It carried to destruction two dogs, Pchelka (Little 
Bee) and Mushka (Little Fly) and “ other animals, insects and 
plants.” The Russians said the spaceship descended along “ an 
incorrect trajectory.” 

Observers in the West had expressed concern over the 
satellite's fate before recovery was attempted because of its 
low orbit. Comparative figures for the three similar vehicles 
launched to date are given on page 761. 

In an interview published in the newspaper /zvestia, Prof. A. 


THE AEROPLANE 
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SOCIETY MAN.—Capt. 
Laurence Pritchard, 
Hon. F.R.Ae.S., Hon. 
F.LAS., for twenty-six 
years (1925-1951) secre- 
tary of the Royal Aero- 
nautical Society, was 
present at the opening 
of the new R.Ae.S. 
lecture theatre last 
Friday (see P. 754). 


Hugh Conway photograph 


Blagonravov said the third spaceship was even more highly 
instrumented than the second one and the programme of 
research was increased accordingly 

* Supplementary data was obtained of the design of the ship, 
the functioning of its separate units and systems and the work 
of the sources of energy on board. The test-results transmitted 
to Earth confirmed that the systems designed to secure sub- 
sequently the necessary conditions for normal life of man in 
flight, air conditioning, heat regulation, and communications, 
functioned quite reliably.” 

The question now is whether the Russians will undertake 
more intensive re-entry experiments, with or without test 
animals, in order to fulfil their “ man-in-space ” objectives at 
a reasonably early date 


Sounding Rockets for Sweden 


LETTER from Mr. Ake Hjertstrand, a founder of the 
Swedish Interplanetary Society, informs us that the Swedish 
Space Research Committee are to receive five American Arcas 
sounding rockets as a gift 
Initial firings are to take advantage of an already established 
missile range in the north of Sweden. Investigations are under 
way for a possible future, purely civilian, site reasonably close 
to the Kiruna Geophysical Observatory. 
Mr. Hijertstrand says it is “rather premature” to comment 
upon a possible co-operation with Norwegian circles, although 
this has been widely forecast 


DELIVERED.—On Dec. 2, the Vickers Vanguard was granted 

its C. of A. (see page 757) and the first aircraft was delivered 

to B.E.A. Left to right, in front of G-APEE here are Capt. M. R. 

Chick, Capt. A. S. Johnson (B.E.A. Vanguard Flight’ Manager), 

Mr. E. B. Trubshaw (chief test pilot) and Mr. M. C. Crisp (fight 
test manager) 
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Realization of an R.Ae.S. Dream 


LARGE “family gathering,” which included some of its 

most distinguished members, saw the formal opening of 
the Royal Aeronautical Society's fine new lecture theatre, by 
Lord Brabazon of Tara, P.C., G.B.E., M.C., Hon.F.R.Ae.S., on 
Dec. 2. This was, indeed, a moment of aeronautical history and 
a great occasion for the Society and its members. The house 
at 4 Hamilton Place was crowded; at least 10 past presidents 
were there and a list of the names of those present would 
seem like pages out of “ Who's Who in Aviation.” Some 310 
members and their ladies were seated for the ceremony in the 
theatre itself, while about 170 others were able to watch from 
the ante-room and council chamber on closed-circuit television 
screens 

Cables of congratulation were received from the South African 
and Australian Divisions; the Canadian Aeronautical Institute: 
the Institute of Aerospace Sciences; and from Dr. Theodore von 
Karman, chairman of AGARD. The Canadian institute, with 
whom the R.Ae.S. has a close affinity, expressed the warming 
hope that the theatre might always be found to be too small. 

Lord BrRaBazon said that he was readily aware of the fact that 
he had been selected for the honour of opening the new theatre 
*by virtue of my disastrous longevity.” (He was the Society's 
president a quarter of a century ago.) He referred to the fact 
that the R.Ae.S. is nearing its centenary and to the outstanding 
events that have taken place during its history. The latest was 
the building of its own lecture theatre 
or to use Lord Brabazon’s most fitting 
phrase “this splendid place.” 

He sounded a warning against com- 
placency. This great Society, he said, 
alive and virile, was not dwelling on the 
past but looking to the future. In the 
new hall there would be discussions 
between young and imaginative people and 
the ideas that would be born in it would 
help to maintain our lead in World 
aviation 

It fell to Mr. W. Gorpon WILSON. 
chairman of the Graduates and Students’ 
Section and the youngest member of 
council, to propose a vote of thanks to 
Lord Brabazon. In doing this, he added 
a rider and thanked the Society for provid- 
ing a facility which in the main would be 
for the benefit of the younger generation. 
He referred to Lord Brabazon as one of 
the most accomplished members of avia- 
tion and spoke for everyone when he 
expressed warm appreciation for every- 
thing he had done for the aeronautical 
community 


Right, Dr. A. M. Ballantyne making 
his speech of thanks to those respons- 
ible for the new lecture theatre who 
were on the platform with the presi- 
dent and Lord Brabazon. Below, 
members and guests enjoying the 
buffet supper which followed the 
opening ceremony. 


It was most fitting that the first lecture to be given in the 
new theatre was given by the president Dr. E. S. Mout, C.B.E., 
Ph.D., B.Sc.(Eng.), M.I.Mech.E., F.R.Ae.S. This took the form 
of an extremely interesting account of the background story 
of the lecture theatre project, of its building and its features 
Dr. Moult’s talk was illustrated with a number of slides which 
he explained, were of various sizes and qualities to demonstrate 
the capability of the projection apparatus which is the most 
advanced at present installed anywhere. Certainly the result 
was first-class; and many people were glad to note that despite 
the modernity of the projector, it also incorporated the 
traditional technique of showing at least one slide inverted 

The lecture ended with a short film to demonstrate the 
properties of the theatre’s 16-mm. sound projection apparatus 
The film, “ Realisation of a Dream,” also described the back- 
ground and building of the lecture theatre. 

After this short educational session, Dr. Moult called to the 
platform those who had much to do with its inception and 
creation—Sir Arnold Hall; Sir George Edwards; Mr. P. G 
Masefield: Major G. P. Bulman, the Society’s treasurer; Mr 
A. H. Lee and Mr. A. L. Luke, directors of the firm of 
architects; and Dr. A. M. Ballantyne, the Society’s secretary 

Dr. BALLANTYNE then had something nice to say about each 
of these contributors to the project and presented them with 
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Right, the president giving the 
first lecture in the new hall and 
describing its background 
story. Below, the president, 
Dr. E. S. Moult (centre) with 
Lord Brabazon on his left and 
the R.Ae.S. secretary Dr. A.M 
Ballantyne 


Photographs copyright 
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handsome cuff-links, bearing the Society's crest, as a memento. 

And finally Lord Brabazon had the last word. His recorded 
voice was played back and for the second time that evening 
the new hall was declared open. 


From the point of view of the audience there can be no 
doubt that the R.Ae.S. Lecture Theatre is one of the finest. 
On this particular occasion several members arriving 
especially early spent a good two hours in their seats and 
suffered no discomtort--even though the seating is of a 
relatively high-density layout. The air conditioning system 
works admirably; smoking is permitted and to a non-smoker it 
was not at all noticeable. Every word spoken was easily heard 

including the quietest of asides—-and the acoustics appeared 
to be excellent The lighting is discreet and the general decor 
extremely restful and pleasant 

Indeed, the only point of criticism heard was that the 
portraits of past presidents around the hall were rather too 
uniform. Moreover, it seemed a pity that, so far, only the 
most recent have been selected for honour in this way. 

However. be that as it may, the oldest aeronautical society 
in the World now has a new addition to its home of which 
many other learned institutions will be extremely envious. 
Those who had the courage to go ahead with the project; those 
responsible for its planning and design; and all those who 
contributed to the fund, are to be congratulated.—rF.1.m. 


Club Flying and the R.A.F. 


T seems a long time since the value of club flying to military 

aviation was acknowledged in this country. When such a 
recommendation comes from the C.-in.-C. Flying Training Com- 
mand of the R.A.F., as it did last week during the A.B.A.C. 
Dinner (reported on p. 785) its value is immeasurably enhanced. 

In affirming the continuing reliance of the R.A.F. on manned 
aircraft, Air Marshal Sir Hugh Constantine left no doubt in 
his listeners’ minds as to the unprecedented quality of its air- 
crew recruits demanded by the R.A.F The difficulties of 
getting the right type of man were emphasized by the 
requirements for a 50°, increase in numbers, compared with 
an acceptance rate of 10 of aircrew applicants at the 
Hornchurch Selection Centre. and their subsequent 50 
wastage. 

Attrition during training is inevitable, but with today’s all- 
through jet instruction, and the Jet Provost having six times 
the operating cost of the Chipmunk, wastage must happen at 
the earliest possible stage. In that respect, R A.F. experience 
was highly significant in that post-selection wastage of club- 
trained flying scholarship cadets was about 16°... whereas among 
selected aircrew applicants from Hornchurch with no previous 
air experience, the comparable figure was nearly 50 

Air Marshal Constantine’s bouquet to the clubs was therefore 
well deserved and may be regarded as an effective answer to 
the Treasury attempts to remove the petrol-tax rebate—a little 
enough form of subsidy, in all conscience. But his conclusion 
that it might well be necessary to reintroduce the Chiomunk 
into Initial Training Schools (like the wartime Grading Schools), 
to ensure an early and economical elimination of unsuitable 
trainees surely takes the whole process a stage further 

Here is a job which, it seems, the clubs could do extremely 
well, almost undoubtedly cheaper than the R.A.F., and freeing 
Service aircrew for more operational tasks. Suitable training 
standards in our flying clubs for scholarship cadets are already 
assured by visiting teams from C.F.S., who have visited 15 to 
20 of them this year. If R.A.F. Chipmunks were released to 
the clubs for Service use, they could be operated under civilian 
flying and maintenance contracts as was the case with the sadly 
defunct R.A.F.V.R.. and is still the case with the University 
Air Squadrons. 

At one stroke, this would also disarm the Treasury threat 
against the U.A.S., all 17 of which were taken over last year 
by Flying Training Command from the former Home Com- 


mand. These have some 860 members, and although their 
contribution rate to R.A.FP. aircrew recruiting is probably fairly 
low, their total contribution to Service-mindedness at our intel- 
lectual centres is invaluable 

Since the U.A.S. also use Chipmunks, and their members fly 
only 40 hours a year, a more economical utilization could be 
achieved by their using the same aircraft for R.A.F. grading 
or selection flying. Their operation by the flying clubs would 
give these greatly increased financial stability, and while it may 
not be possible to extend flying benefits to other club members, 
it might prove possible for all costs to be lowered instead of 
inexorably increased, as in the past. 

Air Marshal Constantine spoke of the need for a unified 
contro] system to make the optimum use of available airspace 
for civil and military aircraft; a unified light aviation movement 
would be an excellent start to that aim 
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Uncle Sam’s Trident 


O AND A HALF years after the announcement of the 

D.H.121, later named the Trident, the Boeing Company 
has announced contracts worth more than $350 million for the 
supply of 40 Boeing 727 short-range 70-114-seat jet transports 
each to Eastern Air Lines and United Air Lines. The United 
order is at present firm only for the first 20. The design, so 
closely resembling the D.H. Trident, which is to fly next year, 
is notable as the first Boeing design not to have engines in 
wing-pods. 

Background of the 727 project was discussed in our previous 
issue (page 733) and the illustration alongside shows the salient 
points of the design. Studies began about 4} years ago and 150 
different projects were analysed in detail. Design objectives were to 
use 707-720 series tooling wherever possible in order to keep costs 
down, and to use proved 707 systems. Average direct costs of 
the 727 on a S500-mile sector are about $1.50 per aircraft mile. 

Good low-speed performance is obtained by the use of triple- 
slotted trailing-edge flaps and slats (outboard) and flaps (inboard) 
on the leading-edge 
Power Plant: Three 14.000 Ib.s.t. Pratt & Whitney JT8D-1 turbo- 
fans with thrust reversers. 

Dimensions: Span, 108 ft.; length, 134 ft. | in.; height, 33 ft. 9 in.: 
fuselage outside width, 12 ft. in.; sweepback, 32° at quarter 
chord; cargo hold height. 44 in.; cargo volume, 850 cu. ft. in two 
holds; fuel capacity, 7,000 U.S. gallons. 

Weights: Operating weight empty, 81.000 Ib.: payload, 24,000 Ib.: 
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max. take-off weight, 142,000 Ib.; max. landing weight, 131,000 Ib. 
Performance: Speeds “same as 707."" Field length required. 
* 5,000 ft. with full payload.” Operational range capability “ up 
to 1,700 st. miles.” 


Rolls-Royce Today and Tomorrow 


oo E the first Rolls-Royce turbine-powered passenger- 
carrying aircraft, the Viscount, went into regular airline 
operation with B.E.A. in April, 1953, more than 1,000 civil 
aircraft powered by Rolls-Royce gas turbine engines have been 
sold. This means that out of a total of approximately 1,760 
civil aircraft with turbine engines which have been sold up to 
the present in the Western World, nearly 60%, have been ordered 
with Rolls-Royce engines. Of the latter 1,009 aircraft 621 are 
British-built, 192 American, 94 French, 85 Dutch and 17 
Canadian. 

About 80%, of the civil turbine engines ordered are fo: 
overseas customers and a similar proportion of the consequent 
spares business. This has made an ever-growing contribution 
to the £230 million worth of export business done by Rolls- 
Royce since 1953 and to exports which are currently running 
at nearly £55 million a year. 

The engineering effort involved in developing the six different 
Rolls-Royce civil engines has been, and still is, immense. Out 
of a total strength of 35,000 on aero-engine work—more than 
8,000 people are fully occupied in the research and development 
organizations. The production effort involved has also been 
large, and has extended facilities to the limit. 

In addition to the four Rolls-Royce companies which have 
been founded in Canada, Australia, Brazil and the U.S.A. there 
now exist 24 overhaul shops for Rolls-Royce gas-turbine engines 
in 17 different countries. There are over 300 service engineers 
stationed in 35 countries throughout the World to serve the 68 
airlines and 76 other operators using Rolls-Royce civil engines. 

The development and launching costs of a modern large aero 
engine are about £20 million and about equal to those of the 
airframe in which it is fitted. Clearly such an investment is 
unlikely to be recovered from a single aircraft project and 
emphasizes the importance of harmonizing civil and military 
requirements This explains why Rolls-Royce make such 
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efforts to have their engines chosen for more than one aircraft 
For many years yet Rolls-Royce foresee that their main 
business will be engines for subsonic aircraft. And here the 
company is in the enviable position of having pioneered the 
by-pass type of engine which is going to power the future large 
civil aircraft of the World, at least until the supersonic era. 
The company has now embarked on the second generation 
of by-pass engines. Rolls-Royce consider it is of interest that 
their main World competitor in America is developing for the 
Boeing 727 an engine of almost exactly the same technical 
specification as the Spey (RB.163) as regards by-pass ratio and 
compression ratio. It was not until the success of Conway 
that we began to hear much about American fan engines. 
Recently, the deputy chairman and managing director of 
Rolls-Royce. Ltd... Mr. J. D. Pearson, issued a warning that 
if these assets are to be used to the best advantage there 
must be the closest relationship with the Government. There 
must be boldness and recognition of the risks, discrimination 
but quick decisions. The creation of the Ministry of Aviation 
was welcomed as were pronouncements of succeeding Ministers. 
Mr. Pearson interpreted their remarks to mean helping those 
who by their initiative and enterprise and willingness to invest 
substantial sums, have shown their ability to succeed in the 
export markets—because there comes a time when even they 
find that, despite their success, the risks and finance required 
for the continuing exploitation of their position are beyond 
their own capacity. 
A subsequent announcement by the Minister of Aviation 
disclosed that a financial contribution was in fact being offered 
for development of the RB.163. 


WORLD-WIDE SALES.—Left, how the five types of Rolls-Royce 

turbine are distributed in numbers of aircraft sold. Since the 

chart was drawn the RB.163 has been named the Spey. Right, 
a graph showing how engine hours go up with use. 
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The Vanguard's C. of A. 

N unrestricted passenger-carrying certificate of airworthi- 

ness was awarded by the A.R.B. to the Vickers Vanguard 
951 (B.E.A.) and 952 (T.C.A.) on Dec. 2. On the same day, 
B.E.A. accepted delivery of the first of their six 95Is 
(G-APEE), flying it to Stansted for crew training to begin. 
The Corporation has nine training captains qualified on the 
Vanguard at present, and 10 more pilots are now being 
trained at Stansted. Delivery of the next Vanguard to B.E.A. 
is scheduled for Dec. 17, and from that date the aircraft will 
be available for use on an ad hoc basis on scheduled services 
as and when the training programme permits. 

The Vanguard is the first aeroplane certificated from the 
outset to the current (1959) B.C.A.R.s. The Flight Manual 
for the T.C.A. version, which is the basis of the Vanguard II 
now on offer to other operators, shows that Vickers’ guarantees 
in respect of take-off, climb-out and landing performance have 
been significantly improved, while the climb and cruise per- 
formance estimates have proved exceptionally accurate. An 
example of the “performance bonus” is that the allowable 
take-off weight for a 5,000-ft. runway in LS.A. is 135,000 Ib., 
compared with the estimated 122,000 Ib. Use of the Collins 
autopilot in the Vanguard 952 is temporarily restricted and 
tropical validation has still to be obtained. 

Certification of the Vanguard followed completion of the 
engine assurance test flying described in our issue of Nov. 4. 
Between Oct. 6 and Oct. 31, Vanguard G-APED flew a 200-hr. 
test programme at an average annual utilization rate of 
2,900 hr. to a simulated airline pattern, completing the test 
three days ahead of schedule. 


B.O.A.C. to Los Angeles 


TARTING date for B.O.A.C.’s long-planned service to 

Los Angeles will be Mar. 2 next year, at a frequency of 
twice a week. Using Boeing 707-436s, the Corporation hopes 
to achieve non-stop operations eastbound from Los Angeles on 
about 85°, of occasions. Montreal will be used as a refuelling 
stop when necessary eastbound and on all westbound services, 
but the Corporation has no traffic rights between Montreal 
and the U.S. West Coast. 

Scheduled elapsed times are 14 hours westbound (leaving 
London at 13.00 G.M.T. and arriving Los Angeles at 19.00 
local) and 11 hours eastbound (leaving at 22.00 local and 
arriving London at 17.00 G.M.T. next day). The aircraft will 
be arranged to carry 32 first-class and 97 economy-class 
passengers initially, this ratio changing to 24/111 in the 
summer peak. Fares will be £243 8s. single and £451 Is. 
return first-class and £143 15s. single and £269 8s. return 
economy-class. 

A B.O.A.C. 707 was demonstrated in Los Angeles for the 
first time towards the end of November on the return leg of 
the transpacific proving flight (JPF022) to Tokyo and Hong 
Kong. Considerable interest in the B.O.A.C. service—which 
will compete with Pan American and T.W.A.—has already 
been aroused and several hundred applications for tickets have 
been made. 


Moving to Gatwick 

P to a third of B.E.A.’s London-Paris services may use 

Gatwick instead of London Airport from Mar. 1, 1961, 
when the Vanguard goes into regular service on the route. In 
a move to relieve congestion at London Airport, the M.o.A. 
has also asked Air France to move half of its Paris services to 
Gatwick. Last week an Air France spokesman said it would 
“strongly resent” being made to use Gatwick; and added 
* passeagers coming from Paris on the Caravelle in 45 minutes 
would take from two to two and a half hours to reach their 
London hotels.” 

The Air France opinion seems to be unduly pessimistic. We 
calculate that the time from touchdown to arrival at Victoria 
would be two hours under the worst conditions (40 minutes 
for deplaning and Customs, 20 minutes wait for train and one 
hour on a slow train), but with reasonable luck and a fast 
train would be about an hour and a quarter. 

Average times from touchdown at London Airport to, say, 
Piccadilly are around 14-14 hours. These calculations exclude 
the intangible advantages to be gained from Gatwick’s freedom 
from traffic congestion, the slightly shorter flight times from 
the Continent and generally shorter taxi-ing times. 

Probably the biggest problem in using Gatwick is that of 
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the interline passenger wishing to make a connection at London 
Airport. The coach journey between the two airports takes 
two hours, and it is likely to be several years before a heli- 
copter service can be provided with the required reliability. 
According to the M.o.A., II airlines now use Gatwick 
regularly (these include B.E.A., Jersey Airlines, Sudan Airways 
and various British independents). Estimated passenger move- 
ments for 1960 are 475,000, compared with 367,850 last year. 


Mexico's ** Air Union” 


ORMATION of an equipment-sharing consortium by the 

three Mexican international airlines has been proposed as 
the latest solution to these operators’ financial difficulties in 
purchasing jet transports. Previously, Aeronaves and 
Mexicana, two of the three airlines concerned, had discussed 
a merger, and the possibility of Guest Aerovias, the third 
airline, becoming involved also in a single national airline has 
been rumoured. 

Mexicana became the first of these operators to obtain jet 
equipment, with its purchase of three Comet 4Cs. The first was 
delivered last January but services were delayed by a long 
pilots’ strike. The third Mexicana Comet left Hatfield on 
Nov. 29 for Mexico City. 

Aeronaves, a Britannia operator, recently purchased a 
Douglas DC-8, obtaining almost immediate delivery by arrange- 
ment with Eastern Airlines, which relinquished a production-line 
position to Aeronaves. This Mexican operator is reported to 
have ordered two more DC-8s for 1961 delivery, Guest 
Aerovias has no jet equipment. 

By forming an equipment consortium and sharine the use 
of a common fleet, the three airlines believe they could achieve 
useful economies and would require fewer aircraft than the 
total of three individual fleets. The question of equipment is 
the most difficult one remaining to be solved, in view of the 
discrepancy between the types already in use and the need to 
standardize on a single type to gain maximum advantage from 
the scheme. 


Eurocontrol in the House 


EPLYING to a question by Mr. de Freitas on Nov. 24, 
Mr. R. A. Butler told the House of Commons that the 
Minister of Aviation was expected to sign the Eurocontrol 
Convention in Brussels this month. and that joint military-civil 
control of upper air-space (over 25,000 ft.) over the whole of the 
U.K. would be complete in 1961. All civil and military aircraft 
flying the airways system up to 25.000 ft. in the U.K. are already 
under the control of civil air traffic control centres. 

On Nov. 28, Mr. Rankin asked for more information about 
the main provisions of Eurocontrol. It provided, said Mr. 
Thorneycroft, the Minister of Aviation, for the setting up of 
a permanent commission for the safety of air navigation, and 
an air traffic service agency which will be responsible for pro- 
viding air traffic control service in the upper air-space of France, 
the Benelux countries, Western Germany and the U.K. 

Both these answers made it clear that the situation at lower 
levels is still far from satisfactory, as Mr. Rankin went on to 
point out. The answer to his further question about steps 
being taken to improve safety at these lower limits was a typical 
piece of bureaucratic gobble-de-gook. Mr. Thorneycroft said:— 

“ The first step to take is to make quite certain that in this 
country we are taking all the urgent steps that are required 
to have a fully integrated civil-military aircraft system for the 
control both of civil and military aircraft. In consultation with 
my hon. friend the Secretary of State for Air, we are, I am 
happy to say, progressing very rapidly towards that situation.” 


The New Regulations 


OLLOWING the coming into force of the new Civil Aviation 
(Licensing) Regulations, 1960, on Dec. | (as we noted briefly 
last week), the Air Transport Advisory Council has stopped 
accepting applications for air service licences. It will continue 
to process the applications already received and, for the next 
four months, will deal with any emergency amendments to 
existing licences. The Air Transport Licensing Board is now 
open to receive applications for licences for services to begin 
on or after Mar. 30, 1961, the date on which the main 
provision of the 1960 Act will come into force. 
Details of the Regulations were published in our issue of 
Jly. 29, and of the fees to be charged for air service licences 
in that of Sept. 30. 
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Signed, Sealed 


and Delivered 


An account of acceptance procedures at Seattle and 
the delivery flight of a Boeing 707-436 for B.O.A.C. 


O.A.C. opened its technical office at Renton, home of 

« Boeing's Transport Aircraft Division, in November, 1956, 
when the contract tor 15 Conway-engined 707-436s was signed. 
To take charge of this office, Ivor Lusty, the Corporation's 
West Coast technical consultant, moved up from Santa Monica, 
where he had been looking after acceptance of the 10 B.O.A.C. 
DC-7Cs. With him went Hugh Hamblin, assistant plant repre- 
sentative, and J. C. Collins, liaison engineer (since succeeded 
by Bill Dyer) 

Inspectors were assigned to the Boeing plant as soon as 
hardware for the B.O.A.C. aeroplanes began to appear in the 
shops—-in August, 1958. The inspection team reached a seven- 
strong peak in December, 1959, since when it has been tapering 
off. The first flight of a B.O.A.C. model 707-436, on May 19, 
1959, brought with it the need for a B.O.A.C. technical pilot 
at Seattle—a post filled by Capt. H. J. “* Dexter” Field, who 
has been responsible for the acceptance testing of the aircraft. 

Boeing test flying on each production aeroplane occupies 
anything from the contractual minimum of three hours to a 
maximum of about 10 hours, and begins on the first flight, 
which originates at Renton and terminates at Boeing Field, a 
few miles nearer to Seattle. Here, the Boeing Flight Test 
Centre clears any snags and submits the aeroplane for an 
F.A.A. acceptance flight, of about two hours’ duration, without 
which the F.A.A. airworthiness certificate cannot be issued. 

Under the arrangements made between the F.A.A. and the 
A.R.B. for the mutual validation of each other's certificates, 
the F.A.A. issues an airworthiness certificate of export, which 
says that the aeroplane would be certified for domestic U.S. 
use and also complies with any other special requirements set 
up by the importing country. 

In the case of the B.O.A.C. 707, the A.R.B. laid down 
23 special conditions. This sounds a comparatively short list, 
but as a single special condition might be something like 
“compliance with B.C.A.R. performance section,” quite a lot 
of work was entailed in meeting these conditions. A further 
problem, in practice, lay in the way in which the conditions 
were interpreted. In the case of performance, for instance, the 
F.A.A. had little cho'ce but to follow to the letter the appro- 
priate B.C.A.R.s indicated by the A.R.B., whereas the A.R.B., 
in certificating aeroplanes, tends to use a great deal of 
discretion in applying the regulations. The 707-436 was duly 
certificated by the F.A.A. to the complete satisfaction of the 
A.R.B. at the end of April, 1960. Up to this time, Boeing had 
flown 199 hours on the -436 and the F.A.A. testing totalled 
59 hours, including 28.6 hours on tests specifically to meet 
A.R.B. requirements 


Jet]Speedbird No. 13, G-APFN, leaves Boeing Field, Seattle, 
on its pre-delivery acceptance flight. 


Ivor Lusty (centre) completes the purchase for B.O.A.C. of the 

Corporation's 13th 707 by handing over $3,850,000, and receives 

in exchange the bill of sale from Boeing's contract administrator, 
Serge Gorny. 


On the production aircraft, as soon as the F.A.A. has flown 
the aircraft, a B.O.AC. acceptance flight is made. Normally 
of about two hours’ duration, this covers, among other things, 
flight in all the modes: a speed check; flight up to VNe: an 
emergency descent, cabin depressurization; emergency geal 
down; a check of the auto-pilot through all phases; a vor 
approach: and fuel dumping. On board, in addition to 
Capt. Field, are a flight engineer, a communications officer, the 
B.O.A.C. liaison officer and a group of inspectors. If all is 
well, the aircraft is accepted, and is prepared for delivery. Ten 
of the first 13 aircraft were, in fact, accepted on the first flight. 

To meet A.R.B. requirements, a daily inspection has to be 
made between the acceptance flight and the delivery flight. A 
certain amount of paper work also has to be completed. | In 
the first place, the A.R.B. certificate of airworthiness has to be 
obtained, so that it can be placed on board for the delivery. 
This vital piece of paper cannot be issued to B.O.A.C. until 
the F.A.A. airworthiness certificate for export is produced and. 
in order to save time, arrangements were made, after initial 
certification and acceptance of the first -436, for all the A.R.B. 
certificates to be held by the British Consul-General in Seattle 

Responsibility for accepting the aeroplane lies, ultimately, 
with the senior B.O.A.C. representative at Renton, Ivor Lusty, 
acting for the chief engineer. As soon as he is satisfied with 
the report of the inspectors and the acceptance flight, he 
indicates his willingness to “ buy the aeroplane and arranges 
to meet Boeing's contracts administrator to complete the 
essential paper work. 

This process has been reduced to a well-organized routine 
Boeing has, after all, participated in this particular little 
ceremony more than 170 times already. After formally estab- 
lishing their credentials, the B.O.A.C. and Boeing representatives 
(the latter led by Serge Gorny, contracts administrator) proceed 
to sign the aircraft readiness log. This, and miscellaneous 
record documents, are then handed to B.O.A.C., together with 

(Continued on page 759) 
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Barging up the Rhine in winter 


To the wine lover and the holiday maker, the Rhine 
brings to mind scenes of sunshine, deep terraced gorges 
and romantic castles. To the oil tanker skipper, 
however, the Rhine can present quite a different 
picture. For four months of the year, ice, snow, floods 
and fog continually hamper navigation. But, come what 
may, the loads must get through, for the Rhine is the 
prime fuel supply route to the airfields of Switzerland. 

Weather conditions are not the only obstacles. On the 
lower stretch, from Rotterdam to Cologne, traffie is 
dense. Strong currents and changing water levels 
increase the difticulties of navigation on the upper 
reaches and at one point a river pilot takes command. 
Above Coblenz, the river funnels through the famous, 
narrow gorge and the tankers must often make two 
trips to get their heavy loads up the rushing torrents. 
On the last stage to Basle, the river bed climbs steeply 
through the mountains and rises by some 400 feet in 
altitude. Here again, when water levels are falling, the 


ships are lightened. Sometimes by as much as two-thirds, 
There are low bridges to watch at high water; shoals 
and banks to watch at low water. The Skipper’s work is 
never done. But one consolation — at nightfall all 
trathe on the Rhine must stop. 

Perhaps the 500-mile journey up the Rhine is not the 
easiest route to Switzerland. But it is the most 
economical and satisfactory. Especially with the modern 
radar equipped tankers now in service. All over the 
world, wherever aviation fuel is needed, Shell will find 
the best way to supply it — regardless of the effort 


involved. 


SHELL 
NZ 


you can be sure of Shell 


Shek 
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These illustrations show, 
actual size, some of 
the Timken bearings 


a4) used in aircraft 
\\9 - Rep en im bs : : 2 4 i From left to right, top row, these comprise 


1 Blade root bearing for variable-pitch propeller. 
Bearing for an airborne instrument mounting. 


2 

3 Helicopter rotor torsion hinge bearing. 

4 Bearing for spider mechanism controlling cyclic 
pitch of helicopter main blades. 


Bottom row, left to right: 
5S Bearing for variable-pitch propeller blade root, also 
for helicopter rotor torsion hinge. 
6 Helicopter tail rotor blade root bearing. 
7 Light section bearing used for many applications 
including helicopter blade hinges. 
Timken bearings can be supplied to meet widely 
differing requirements, for example, the steep 
angie bearings |, 2, 3, 5 and 6 are designed to 
meet thrust loads heavy in proportion to the 
radial loads. 4, resisting tilting, is chiefly 
subjected to radial loads, so is example 7. 
British Timken, Duston, Northampton, Division 
of The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, 
Brazil, Canada, France and U.S.A. 


TIMKEN 


SEGISTERED TRADE mate 


tapered roller bearings 
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the engine historical record and a copy of the aircraft flight 
manual. 

Boeing finally assures B.O.A.C. that the F.A.A. certificate 
will be provided, and signs the bill of sale. In exchange for 
the latter, B.O.A.C. hands over the outstanding amount due 
for the aeroplane, about one-third of the total having already 
been made in progress payments 

The aeroplane is now B.O.A.C.’s property, and a signal to 
this effect is dispatched to London immediately so that insur- 
ance cover can be obtained. About 24 hours is usually required 
from the completion of these formalities to departure from 
Seattle on the delivery flight. Customs clearance has to be 
obtained, and this includes clearance for the Rolls-Royce 
Conways and various items of British equipment imported free 
of tax, under special Act of Congress for re-export. The 707s 
are also imported into Britain free of tax. 


Delivery Flights 


Most of the delivery flights have been made from Seattle to 
London direct, with bare cabins, but on two occasions during 
the summer a full complement of seats was shipped out and 
the aircraft stopped at Montreal en route to pick up fare-paying 
passengers. Apart from the Microcell seats, the aircraft lack 
on delivery, only certain items of the G.E.C. galley equipment, 
the Bendix engine vibration and temperature indicator, and the 
Marconi Doppler navigation equipment 

Flight planning for the delivery flights is done in the B.O.A.C 
office in New York. which is better equipped to do this than 
Seattle. The procedure followed is exactly the same as for a 
regular commercial flight, using a Great Circle course unless 
more than 15 minutes can be saved by taking account of high 
favourable winds. Pressure-pattern flying is not practised as 
such, but tracks are chosen to obtain the best compromise 
between pressure patterns when sufficient time can be saved 
and if appropriate A T.C. clearances can be obtained. The 
flight plan for the 13th delivery flight. on which we were one 
of the six passengers, was a typical one, following airways 
north-east to Carmi, in Canada, then going direct to Frobisher 
via Churchill and following the Great Circle course from 
Frobisher to London, coming into Airway Red 3 via Bush Mills 

The average tailwind component was only 24 knots—higher 
values can be obtained with luck—to give a flight-plan time 
of 8 hr. 42 min. for the 4.210 naut. miles. The fuel to destina- 
tion worked out at 53,695 kg., to which was added 9,360 kg 
diversion fuel (the diversion for London was Prestwick, with a 
flying time of 1 hr. 27 min.) and the minimum contingency 
reserve of 3,500 kg. (for 49 min. flying). The captain—-who on 
this particular flight was Capt. Field—elected to add 4,445 kg. 
extra contingency reserve to give the aircraft full tanks 


The flight deck scene as delivery flight JDOFO13 begins its 


decent over the Irish sea; Capt. H. }. Field is in command with 
F.O. John Lee in the right-hand seat. 
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72.115 kg.—and a maximum endurance of 11 hr, 48 min. The 
aircraft's gross weight, at 130,428 kg. (296,000 Ib.), was well 
inside the maximum permissible take-off weight of 311,000 Ib. 
B.O.A.C. 707 operations are normally conducted for minimum 
cost, at Mach 0.82. The operation is controlled on engine 
r.p.m., using 101.5%, for take-off and 95°, for the climb (this 
is pulled back to 93 for one minute at New York and 
London to reduce noise on the climb out). The initial cruising 
altitude is selected to give a Mach 0.81 cruise at the max. 
cruise r.p.m. of 93 or less if the aircraft is at low weight. 
As fuel is burnt, the speed is allowed to increase to Mach 0.82, 
and is then brought back to 0.81 again by reducing r.p.m. An 
increase in altitude (which normally has to be a 4,000-ft. step) 
is not considered to be an advantage until Mach 0.82 is being 
obtained at 87 r.p.m. Maximum altitude used is 42,000 ft. 
At the top of the descent, almost exactly eight hours out of 
Seattle, the estimated landing weight at London Airport was 
77.500 kg.—233 kg. less than the figure calculated before 
take-off. Descending along Red 3, first Blackpool Tower and 
then the great dish of Jodrell Bank’s radio telescope provided 
pin-point fixes, before we entered the cloud which—inevitably 
blanketed London Airport. We broke cloud again directly over 
the river at Greenwich, and turned in past the Crystal Palace 
television mast to make a long, flat approach, coupled-up on 
the auto-pilot, to London's 28R runway. Eight hours and 
55 minutes after leaving Seattle, another delivery flight had been 
completed and B.O.A.C. had its 13th Boeing 707.—F.G.s, 


The Pattern of Skycoach 


OR a variety of reasons, operation of the new Skycoach 
low-fare services on certain cabotage routes from London 
to Central and East Africa, the Caribbean area and the Far 
East. introduced in October, has produced an extraordinary 
complexity of arrangements between the five operators con- 
cerned, only three of whom operate these services physically. 
The division of the services between the five airlines has been 
known fdr some time on paper (see our issue for Sept. 30. 
p. 468) but, as the table below shows, three of the five airlines 
are using aircraft of one or more other operators for some or 
all of their services. 

In part. these arrangements have been dictated by the equip- 
ment available to the airlines—E.A.A. for instance, has no 
suitable aircraft for the Skycoach service. Although C.A.A 
has Viscounts, it relinquished its traffic rights between the 
Federation and the U.K. to B.O.A.C. three years ago, in return 
for a sum of £1.750,000 payable over the 10 years to 1967. 

From the table, and assuming present frequencies are main- 
tained, it appears that the Skycoach services will actually be 
flown in the following yearly totals (a 48-week year has been 
assumed here to avoid fractions in the totals) 


B.O.A.C. (in own right) 46 
B.O.A.C. (on behalf of C.A.A.) 6 
British United (in own right) 12 
British United (for B.O.A.C.) 6 
British United (for C.A.A.) 12 
British United (for E.A.A.) 12 
Cunard Eagle (in own right) 6 


It was the fact that a majority of the B.U.A, services are 
being flown on behalf of other operators that led to the protest 
from BALPA, on which we commented in our Oct. 7 issue. 
Expanding on its earlier statement BALPA has pointed out 
that it is claiming “B.O.A.C. Britannia rates for B.U.A 
Britannia pilots and B.E.A. Viscount rates for B.U.A. Viscount 


pilots. The comparable rates for the lowest grade of Senior 
Captain on a Britannia 300 series are: B.U.A. £2,370 and 
B.O.A.C. £3,539; and for the lowest grade of Captain on a 
Viscount 800 series two-crew aircraft, B.U.A. £2,115 and 
B.E.A. £2.840." 

In addition to the Skycoach services, B.U.A. is flying two 
Viscount “ Safari” services a week between London, Entebbe 
and Nairobi. and one service a week each on the routes to 
Ndola, Lusaka and Salisbury, and to Bathurst, Freetown and 
Accra. These are all-economy class at standard I.A.T.A., fares, 
which are now slightly lower than the old Colonial Coach class 
fares at which these services previously operated. The right 
to operate these services goes back to 1957, when the inde- 
pendents (Airwork and Hunting Clan) were promised a 30% 
share of the economy-class revenue on the routes to East and 
Central Africa. Whether the Skvcoach traffic is now included 
in this 30/70 split between B.U.A. and B.O.A.C. has not been 
revealed. 


j - 
| Operated by 


Destination | Frequency | Scheduled by 
] 
Aden (projected) | 4a year BOAC | BOAC. Britannia 102 
Bermuda and Nassau | Bi-monthly B.O.A.C B.O.A.C. Britannia 312 


Bi-monthly | Cunard Eagle | Cunard Eagle Britannia 318 
Bridgetown and Port of | 


Spain Bi-monthly B.O.A.C | BO AC. Britannia 312 


Entebbe and Nairobi Bi-monthly| BOAC B.O.A.C. Britannia 102 
Bi-monthly BUA B.U.A. Viscount 810 
Monthly EAA | B.U.A. Viscount 810 


Montego Bay and Kings- | 


ton |Ri-monthly | B.O.A.C | B.O.AC. Britannia 312 
Ndola and Lusaka Bi-monthly | B.O.A.C B.U.A. Viscount 810 
Bi-monthly C.AA B.U.A. Viscount 810 
Ndola - Lusaka and | 
Salisbury Bi-monthly CAA B.U.A. Viscount 810 
Bi-monthly | B.U.A | B.U.A. Viscount 810 
Salisbury Bi-monthly| BOAC. | BOAC. Britannia 102 
Bi-monthly CAA | B.O.A.C. Britannia 102 
Singapore and Hong 
Kong Monthly BOA C B.O.A.C. Britannia 102 
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THE AEROPLANE 
and ASTRONAUTICS 


The Fighting Services 


R.A.F. East Africa 


ROUP CAPTAIN J. C. MACDONALD, C.B.E., D.F.C., 

A.F.C., has been appointed Senior R.A.F. Officer, East 
Africa, with the acting rank of Air Commodore. Until recently 
the United Kingdom National Military Representative at 
SHAPE, he takes up his post in Nairobi later this month. 

From 1946 to 1948 Gp. Capt. Macdonald served in Germany 
in various appointments, including those of S.A.S.0., No. 2 
Group, and O.C., No. 139 Wing at R.A.F. Wahn. He com- 
manded Coningsby from September, 1948, until taking command 
of R.A.F. Khormaksar, Aden, in mid-1950. Later he served 
as Senior Air Officer at H.Q., British Forces, Aden. 

Since returning to the United Kingdom in the autumn of 
1951, Gp. Capt. Macdonald has served in the Directorate- 
General of Organization at the Air Ministry; as O.C., R.A.F. 
Flying College, Manby; and as station commander at R.A.F. 
Habbaniya, Iraq, and R.A.F. Akrotiri, Cyprus. 


Bomber Command Electronics Award 


NEW trophy, known as the Rietzke Award, has been won 

for the first time by Sgt. J. H. O. Willacy at R.A.F. 
Cottesmore as the airman who has shown “ the greatest promise 
in the field of electronics” at 
this Bomber Command station. 
More than 70 airmen at 
Cottesmore have taken a special 
course in electronics prepared 
by C.R.E.1. (London), _ the 
European Division of the 
Capito] Radio Engineering In- 
stitute, Washington, who have 
presented the trophy for annual 
award. 

Named after the founder and 
president of C.R.E.1., Mr. E. H. 
Rietzke, the trophy is made in 
oxydized silver on bronze and 
represents the path of free 
electrons round the nucleus of 
a lithium atom. The electrons 
are in silver, suspended on wire 
in Service blue, and the atom 
itself is shown as a globe of 
the World. 

In addition to Sgt. Willacy, 
runners-up for this — year’s 
award, Fit. Sgt. B. George and Cpl. Tech. J. Cumber, have 
received medallions. 


Indian Air Force Developments 
URING the past 12 months a number of new projects and 
developments have been undertaken by the Indian Air 
Force 
In the operational field a new major formation, the Eastern 
Air Command, has been formed at Calcutta to meet the 
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Service's growing responsibilities of air defence and for ai 
support of the Army and civil power in that area. Two more 
squadrons of the Indian Auxiliary Air Force have also been 
established at Bhuvaneshwar and Chandigarh, and a jet flight 
has been added to the Delhi Squadron. At least four senior 
pilots of this squadron have completed their solo flying in 
Vampires. 

The Air Force Flying College at Jodhpur and the two flying 
training wings at Hyderabad are training fighter, bomber and 
transport aircrew for the steadily expanding Service, while officer 
and other rank ground training is undertaken by two colleges 
and three schools. The Paratroopers Training School at Agra 
has had the distinction of training the first Indian woman 
paratrooper, Fit. Lt. Gita Chanda, an 1.A.F. medical officer. 

An aeronautical development centre and test laboratory has 
been established at the LA.F. base at Kanpur where the 
Avro 748 is being built under licence. Another research 
laboratory has also been opened at Jodhpur, 

In addition to its own personnel, the I.A.F. is training 
Indonesians for both air and ground duties, and Air Cdre 
Kanwar Jaswant Singh has been detached to the Ghana Air 
Force. A number of LA.F. flying instructors have also been 
loaned to the United Arab Republic Air Force. 


.= Recognition Competition 


RGANIZED by the Aircraft Recognition Society, the 14th 

all-England aircraft recognition competition will be held 
at the Royal Aeronautical Society on Jne. 21, 1961. Entries 
must be received by the A.R.S. at 15 Tavistock Street, Covent 
Garden, W.C.2, by Dec. 21. 

The competition is open to teams of three members repre- 
senting various societies and Service units, including the Royal 
Observer Corps, Air Training Corps. and NATO powers. As 
in previous years, six trophies—the Silver Hurricane, the Bristol] 
Britannia, the Silver Heracles, the Air Pictorial, the Bristol 
Bloodhound and the Royal Netherlands Fokker D.21 Trophies 

for team and individual award will be contested 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint 
ments:— 

Air Ministry: Wg. Cdr. A. Fry, O.B.E., to the Department of 
the Chief of the Air Staff, with acting rank of Gp. Capt.; We. Cdr 
R. C. Rylance to the Department of the Air Member for Personne! 

Fighter Command: Wg. Cdr. F. Rothwell, D.F.C.. to R.A.I 
Middleton St. George to command, with acting rank of Gp. Capt 

Coastal Command: Sqn. Ldr. F. A. Houghton, M.B.E., to R.A.I 
St. Mawgan as Senior Technical Officer, with acting rank of Wg 
Cdr 

Flying Training Command: Gp. Capt. F. W. M. Jensen, O.B.E 
D.F.C., A.F.C., to R.A.F. Ternhill to command. 

Technical Training Command: Gp. Capt. R. E. Baxter, D.F.C.. 
to R.A.F. Uxbridge to command: Gp. Capt. J. St. C. Polson to 
R.A.F. Henlow as Senior Medica! Officer; Wg. Cdr. H. Clark to 
No. 3 Kadio School, Compton Bassett, as training officer in charge 
of plans; Wg. Cdr. A. Ruda to Headquarters, No. 24 Group, for 
education duties. 

Other Appointments: Gp. Capt. S. H. Bonser, M.B.E., to the 
British Defence Staff, Washington; Wg. Cdr. D. R. Levinson, 
B.E.M., to the Proof and Experimental Establishment, Pendine (War 
Office) as Deputy Superintendent. 


AKROTIRI TOWER.—A Vulcan B.1 of No. 
617 Squadron, piloted by the squadron 
commander, Wg. Cdr. L. G. A. Bastard, 
A.F.C., flying over the new air trafficcontrol 
tower at R.A.F. Akrotiri, Cyprus. One of 
the original three Bomber Command 
Vulcan B.1 squadrons, No. 617 is expected 
to follow the lead of N». 83 Squadron and 
re-equip with Vulcan B.2s inthe near future. 
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The longest queues “// 


People want to travel. They want to travel 


quickly. They want to travel cheaply. 

Economy fares offered by airline operators 
have turned these requirements into record 
traffic figures. During 1959, 72% of all North 
Atlantic passengers flew ‘Economy Class’ 
and on U.S. domestic trunk lines Coach 
Class travel held a record share (43.6%) of 
the market. In Australia cheap fare travel 
has increased by 102%. 

These results were obtained with existing 
aircraft. The Vickers Vanguard has been 
specifically designed to cater for mass 
air travel at low fares and _ presents 
airline operators with the finest 


opportunity of gaining an even 


more profitable share of this 3 
, . 4 
great expanding market. £ 
L My 


The cheapest seats are in the 


VICKERS VAN G Y 


R ROLLS-ROYCE 7 


BO-PROP EN 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
Member Company of BRITISH AIRCRAFT CORPORATION 
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The Ferranti Helicopter Instrument 
pal : System currently being developed com- 
ihe prises the panel mounted Director 
bis Horizon and Hover and Navigation 


Display together with their associated 
computers and dynamic references. The 
purpose of this system is three-fold: 


et @ To provide the pilot with a means of 


Mg monitoring the automatic systems. 
Ae Z @ To enable the pilot to take over under 
. directed manual control in the event 
ao P of failure of either one or more of the 
, automatic systems. 


a! @ To enable the pilot to learn and prac- 
4 tice the art of advanced instrument 
flying. 


Enquiries to:— 


FERRANTI LTD 
AIRCRAFT EQUIPMENT DEPT * MOSTON * MANCHESTER 10 
: Telephone; FAIlsworth 2071 

Rati or WESTWICK * BRACKNELL * BERKSHIRE 
elephone: Bracknell 1211 


FERRANTI 


FIRST INTO THE FUTURE 
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Ferranti 


Helicopter 
Instrument 


System 
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The Short SC.1 f d 
Ce srorte .1 goes ftorwar 
The recent dramatically successful 
demonstrations on seven successive days at 
A Farnborough by the Short SC.1 proved 
conclusively to the world that Shorts have achieved 
a major break-through in aeronautical progress, 
5 With smooth and effortless transition from jet-borne 
hovering to wing-borne flight and vice versa now a 
routine operation, the way to pure jet VTOL military 
and civil aireraft of the future can be clearly seen. 
q P * ee 
ji 
a r’ it > 


ra Oe 


Developed by Shorts under a Ministry of Aviation research 
contract, the SC.1 has four Rolls-Royce RB.108 jet engines 
mounted vertically for lift, with a fifth at the tail for 
propulsion. A Short-designed auto-stabiliser system gives 
automatically controlled stability during hovering and transition. 
No other aircraft achieves VTOL in this way. No other aircraft 
has brought high performance VTOL to the stage of immediate 
application to aviation’s everyday needs. And no other team 
has developed so much of the practical equipment which will 


be needed in the VTOL aircraft of tomorrow. 


AT Shaa@rbs IDEAS TAKE SHAPE on time 


\ 
i be 
j | or SHORT BROTHERS & HARLAND LIMITED 
i) ; Queens Island Belfast Northern Ireland 
& i : . ee tand The first manufacturers of aircraft in the world 


— >) See ; Bt So t Fem ES : 
i } = A L : & Tee oF ee oe ao Nee > 3 oe } aes : 
| 
i 
_ 
; ee eS, a we 
j ; 7 re A “Gee = 2 we 
f et << | 
; As! =e 8 | 
=: - et —- ” = aaaee 
. eel, | 
| P , ne » ~ern ee 
| > —~ eT 
PS a's Ei 
; ae | eS — 
dl q = ‘ 
| J OCS : 
: eee | 
| | 
= Nae can 0 is 


THE AEROPLANE 
and ASTRONAUTICS 


SO}HNAUTNUNAQVOAAUUOOAYVOUSUUELUSEOOOAYUOEUYOUOULEOOOELUOOUUOODATUROUAUERCESUOUUUUOULSE UOUOULYOOUUYEDLUOULEO ULYSSES APU 


UHHNULUUNNN Ht 


The Majority of 
British Helicopters 
are powered by 

_ ALVIS 


= ~_ Leonides Engines 
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HREE companies have now been selected by the U.S.A.F. 

to develop the Samos E-6 reconnaissance satellite. They 
ire the Martin Company's Baltimore Division, General 
Electric's Missile and Space Vehicle Department, and Eastman 
Kodak. Martin's rdle will be to mate the recoverable capsule, 
to be produced by General Electric, to the rocket booster. 
Kodak will supply the photo-intelligence equipment 

The present Samos E-5 system is based on a development of 
the Discoverer satellite programme, employing the Atlas-Agena 
vehicle. General Electric make the 300-lb. re-entry capsule. 
Recovery is effected by separating the capsule from the Agena 
satellite stage, after the satellite has been stabilized in a back- 
ward position 60° down from a horizontal plane. The capsule 
is then separated, spun-up by solid rockets, and pushed out of 
orbit by means of a retro-rocket. (THE AEROPLANE AND 
ASTRONAUTICS, Aug. 26, 1960, p. 235.) 

Although few details of the E-6 project are available at 
present, it has been reported that the new recoverable satellite, 
weighing up to 3,000 Ib., will include smaller capsules capable 
of being returned to Earth individually either by command or 
by means of pre-set programming. These smaller capsules are 
expected to have different weights and sizes permitting the 
inclusion of a wide range of reconnaissance equipment. 

Another recoverable satellite system is being developed by the 
Avco-Everett Research Laboratory of Massachusetts. This is 
a space-capsule with a difference. 

Instead of plunging back through the atmosphere like a 
bablistic nose-cone, it is designed to unfurl a large drag brake 
which lowers it to the ground through a far less rigorous 
“re-entry corridor.” A few months ago, the U.S.A.F. awarded 
Avco an initial $967,000 contract to develop and flight-test 


recoverable satellites based on the company’s original 
researches. 
RE-ENTRY POINT 
DRAG BRAKE FIXED AT FULLY OPEN 
-MAX TEMP ~ 500°F aeorr 
aro 
i168 
—— 1136 
100 
——1080 
—1000 


PEAK HEATING 
MAXIMUM TEMPERATURE-1480° F 


MAXIMUM DECELERATION-86.2 g's 


REACH TERMINAL VELOCITY — 


LANDING A 
'] 50 FT/SE 


i i i i 4 i ‘ 1 4 
20 ia 16 14 12 10 ~ o 4 2 0 (DEGREES) 
DISTANCE BEFORE LANDING 
' ' ' ' ' ' 
1,250 1,000 750 500 250 N MILES) 


Estimate of the deceleration and heating conditions to which 

the Avco drag brake satellite would be sub ected, according to 

a design study carried out at the Avco-Everett Research 
Laboratory between 1956-59. 


Although little can be revealed of this project at the moment, 
it is known to follow similar lines to proposals made by Dr. 
A. R. Kantrowitz and his colleagues at the 1.A.F. Congress, 
held in London in 1959. The re-entry vehicle—originally 
designed to be manned—takes the form of a pressurized capsule 
surrounded by a light-weight foldable structure, giving it the 
appearance of an inverted umbrella when the drag brake is fully 
spread. 

Opening and closing of this structure in orbit results in a 
20:1 drag variation, giving a corresponding change in the 
rate of descent or orbital lifetime. Controlled variation of the 
drag according to a pre-set programme will, the designers claim, 
permit landing to be made on sea or land with high accuracy. 

The extended structure has a low wing-loading (only 
14 Ib./sq. ft.) and consequently the vehicle decelerates high in 
the atmosphere, and radiates re-entry heat away at temperatures 
which never exceed present gas turbine practice. Terminal 
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~ Recoverable Satellite Projects 


Artist's impression of the Avco-Everett drag brake recoverable 
satellite which, in a modified form, has been the subject of a 
recent U.S.A.F. research and development contract. 


velocity is sufficiently low for parachutes to be dispensed 
with for final recovery. 

According to the original paper, the drag brake skin would 
consist of stainless steel cloth made of 0.001-in. wire woven 
into a close, 400 by 400, mesh. Then a layer of thin 0.0005-in. 
stainless steel sheet cut into circumferentially aligned ribbons, 
would be added and finally another layer of cloth of coarser 
mesh. 

The ribbons will eliminate porosity, yet are considered 
flexible enough to satisfy the folding requirements for packaging 
inside the nose-cone of the rocket launcher. The supporting 
ribs of the drag brake would comprise thin stainless-steel beams 
with reinforcing cap strips. 

The manned recovery vehicle proposed in the I.A.F. paper 
had an orbital weight of only 1,527 lb., which is less than that 
of the Mercury ballistic capsule. If, as seems likely, the 
U.S.A.F. is supporting the Avco scheme as part of its recon- 
naissance satellite programme, it could well be that any 
development-capsule which results from present research 
activity will be made sufficiently large to permit manned re-entry 
experiments later in the programme. In this sense, it could 
be seen also as a back-up to the NASA Mercury project. 
K.W.G. 


Russia’s Third Spaceship 


THIRD spacecraft, of large volume, was launched by the 
Russians on Dec. 1. It contained two dogs (Pohelka and 
Mushka), “other animals, insects and plants.” The Tass 
announcement stated that the experimental animals were being 
studied by means of television and telemetering systems, which 
sent their information to ground-recording stations. 
The launching follows two earlier experiments on May 14 
and Aug. 19 respectively. In the first, a “dummy” astronaut 


| 
(6 p.m. | 5,512 Ib., inst 
EDT) | 3,250 Ib. (in- | 
| cluding dum- | | 


Nl | 
Designation | ——— | Payload Perigee | Apogee | Period -_ 
| 
| | i i 
| Ib | miles | miles min. deg. to 
| | equator 
Spacecraft | | May 14,/ 10,008 coral; | 188.5 228.7 4 649 
(Sputnik IV) | 1960 ipressure cabin) 191* | 429° 94.25* 
! 


my astronaut) 


Spacecraft 1 | Aug. 19, "40,134 total, 190 211 90.72 64.57 
(Sputnik V) 1960 incl. pres’ re | 


|}covered| two do,. 


| 
(Re- cabin, in | 
jAug. 20)} rats, mice, | | 


plants, etc 
Spacecraft il! | Dec. 1, | 10,221 total, | 117 | 165 88.6 65 
(Sputnik VI) 1960 | incl. pressure (approx.) 


j cabin, inst., | | 
| two dogs, etc 


Comparison of payloads and orbital characteristics of the three Soviet spacecraft. 
* Orbital elements after firing retro-rockets on Spacecraft Il on May 19, 1960. 
This vehicle—in separated condition—is still in orbit 
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was the occupant of a two-part spacecraft. Although the pres 
sure cabin apparently separated in orbit, a fault in the orienta- 
tion system sent the two components into a higher orbit instead 
of imitiating re-entry 

The second firing—involving two dogs (Strelka and Belka) 
was entirely successful, recovery of the pressurized capsule and 
the spacecraft itself being achieved during the satellite's 18th 
orbit of the Earth. The dogs were said to have landed in the 
U.S.S.R. within 64 miles of the designated point. Details of 
this pioneer experiment were fully outlined in THe AEROPLAN! 
AND ASTRONAUTICS on Aug. 26, 1960, p. 234; Sept. 16, p. 396. 
and Sept. 23, p. 438 

The main difference between the latest experiment and the 
earlier ones was the orbital height. The first Soviet spaceship 
had a perigee of 188.5 miles and an apogee of 228.7 miles: com- 
parable figures for the second were 190 and 211 miles. The 
third snaceship, however, was lowest of all with a perigee of 
117 miles and an apogee of 165 miles. These and other orbital 
parameters, and payload weights, are compared in the table. 


Communication Satellite Proposals 


NOTHER meeting of the All-Party Space Research Com- 

mittee, sponsored by the British Interplanetary Society, was 
held in the House of Commons on Dec. 1. On this occasion 
the subject under discussion was Communication Satellites. 

Talks were given by a number of industrial revresentatives 
some of whom have been engaged in actual study-nroiects 
for British communication satellites. Sneakers included Mr. 
GK C, Pardoe (de Havilland Aircraft Co.) Dr. W. F. Hilton 
(Hawker Siddeley Aviation); Mr. J. R. Brinkley (Pve Tele- 
communications, Ltd.); Mr. A. H. Cooner (F.M.1.): Go. Cant 
F. Fennessv (Decca Radar); and Dr. L. R. Shepherd. the former 
B.L.S. President. 

The meeting was informed of a feasibility study by de 
Havilland which would involve a network of eight active 
relay satellites to provide continuous global coverage for radio 
communications. The satellites would be linked with 24 ground 
Stations distributed throughout the Commonwealth. To make 
a telenhone call. say between London and Svdney. the London 
transmitter would beam the signal to the nearest satellite which 
would retransmit the signal to the next ground station, and so 
on. until it had been received by the ground station in Svdney. 

Each of the pronosed satellites would weieh between 400 and 
700 Ib. and would be well within the navload capacity of the 
pronosed Plue Streak /Black Knight combination. 

De Havilland estimate that on the basis of a British launcher 
the svstem could be established for a total cost of £70 million 
over 20 vears. Calculations were made on the basis of each 
satellite launched costine £1 million. and each ground station 
approximately the same. This includes a reasonable sum for 
contingencies, such as launching failures and satellites which 
fail in orbit or come to the end of their operating life. A 
further sum of about £173 million would be required for the 
maintenance of ground stations 


Problems of Spacecraft Shielding 
robiems of Spacecratt Shielding 
'O heavy bands of radiation, called the Van Allen belts. 
girdle the Earth. Bevond them are the so-called “ galactic 
cosmic rays ” and the solar flares, intermittent bursts of radiant 
energy from the surface of the Sun. All these forms of 
radiation offer a potential hazard to man when his spacecraft 
loses the protection of the Earth’s own natura! radiation shield 
the atmosphere 

To meet this problem, the Aero-Space Division of Boeing 
Airplane Company has begun a series of extensive studies into 
the nature of space radiation and ways and means of mini- 
mizing its effects on the spacecraft and its human crew. First 
results indicate that the vehicle’s structure, pronellent. water 
and food supplies offer the most promising shielding materials 
Dense metals such as lead make the most efficient shields but 
they are much too heavy for comprehensive protection. 

A big problem in this respect is that of estimating precisely 
the amount of shielding needed without adding unduly to the 
spacecraft’s weight. To this end, Boeing physicists are working 
on a more precise method of calculation using mathematical 
models in which all the variables of the shielding problem are 
expressed in terms appropriate to computing machines. 

Explosions on the Sun—solar flares—are at present the most 
unpredictable source of space radiation. In an effort to find 
a solution, the Boeing research team is collecting a mass of 
information on solar flares in the hope of proving statistically 
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that the flares occur either under certain conditions or within 
certain time intervals, or both. If the likely onset of a solar 
flare can be predicted in advance, spaceflights can be planned 
accordingly 

Boeing point out that avoidance of the dangerous radiation 
may provide a solution to at least one aspect of the problem. 
A spacecraft leaving the Earth, for example, might take a 
path from either the North or South Pole where it would 
avoid largely both Van Allen belts. 

Of more direct methods, Dr. Arnold A. Hicks, team-leader 
of the Physics Technology Department, has said that * exotic 
metals * might play an important part in spacecraft shielding 
Boeing have been examining zirconium hydride and lithium 
hydride as possible materials. 

Even “electronic” radiation shields have not been over- 
looked despite their affinity with the ideas of science-fiction 
Boeing say their studies include “the use of an electro-static 
field generator to repel electrons. 

“ The invisible radiation shield, a negatively charged electric 
current, would repel other negatively charged particles such 
as electrons. A spacecraft equipped with such a shielding 
device would be protected from electrons by * blowing’ them 
out of its path.” 

This, the company suggests. could afford protection for 
manned Earth-satellites orbiting in the vicinity of the outer 
Van Allen radiation belt. There is, however, no mention of 
the power requirements for operating a shield of this kind, 
or of the weight it would entail in relation to more conven- 
tional shielding methods. 

The company’s final approach has been to consider ways of 
increasing the resistance of spacecraft and human systems to 
radiation damage. While part of the research team ts investi 
gating methods of improving the resistance of electronic equip 
ment, the space-medical section is studying the use of drugs 
such as cysteiamine, which they believe may raise man’s 
radiation resistance by 50°.,. 


Euro-space Co-operation 


F European countries are to Jaunch artificial satellites, will 

they use a launching vehicle built in Europe or one produced 
in the United States? This was a major talking point among 
the 11 nations which met in Geneva last week (Nov. 28-Dec. 1) 
to consider the first steps in setting up a European Space 
Research Organization. Nations represented were Belgium. 
Britain, Denmark, France, West Germany. the Netherlands, 
Norway, Sweden, Italy and Switzerland. Spain, which began 
as an observer, was elected to full membership at the end of 
the four-day meeting. 

Delegates of the respective nations agreed to set up a com- 
mission to look into the problems of setting-up the co-operative 
organization, in particular, its structure and financing. It will 
meet again in Paris within a month of the ratification of the 
agreement by member countries. 

Previous meetings of scientists interested in establishing a 
European Space Research Organization have taken place in 
London and Paris during the past year at which various matters 
related to upper air and space research were discussed. At the 
last meeting in London, recommendations were made for con 
sideration by the Governments of the 10 countries concerned 
One, for example, was for the sharing of payload space in 
sounding rockets and the standardization of certain equipment 
such as Stabilized nose-cones. 

The Geneva meeting, however. was the first occasion that 
Governments have been officially represented. The British 
delegation was headed by Mr. R. N. Quirk, an under-secretary 
to the Minister of Science; with him were representatives of the 
Treasury, the Foreign Office, and the Ministry of Aviation 

The proposed European consortium will, it appears, be 
concerned only with the design of sounding rocket equipment 
and artificial satellites; it will not be involved in the develop- 
ment of launching vehicles. Dutch representatives and others 
in Geneva wanted to include launching vehicles within fhe 
terms of reference of the organization from the start but this 
was strongly resisted, especially by the British delegation. 

It was clear that the British were not empowered to offer 
Blue Streak for use as a space-launcher and this must have 
been a big factor in restricting the activities to the design of 
space-pavloads. The discussions which Mr. Peter Thorneycroft. 
the Minister of Aviation, has had with Australian, Canadian 
and French Governments, it was emphasized, were a separate 
issue which had still to be resolved, 

Should agreement be reached to establish the European Space 
Research Organization, it appears that the new group could 
turn to any nation or group of nations engaged in the produc- 
tion of launching vehicles to put their equipment into orbit 
Whether this is going to be done by the Americans, ourselves 
with the help of France and other nations. or even by the 
Russians, has still to be worked out. 
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Another Plessey | development for a.c. generation 


i 


s | Plessey 


constant speed drive starter unit’ 


This new and versatile equipment combines in one self-contained 
unit a precision constant speed drive with an auxiliary power drive. 
It is designed to fulfil the exacting requirements of modern a.c. 


techniques, using existing or advanced design alternators. 


HIGH OVERALL EFFICIENCIES 

@ Maximum efficiency can be matched to cruise, or other 
. conditions taking mechanical power only from the engine. 
@ Trimming unit provides a “ stiff'’ drive with instan- 
taneous response. @ Negligible cooling under all conditions; 


~ 

\\ eminently suitable for supersonic aircraft. @ Low installed 
_ \\ weight. e Geometrical arrangement flexible. @ Engine 
¥ meres \\ oe starting may be achieved by connection to a low pressure 
: ee RS oe 4 a pas air supply. @ The unit permits ground checking of aircraft 


systems without the need to run main engines when 
supplied with low pressure air. @ These features may also 
§ be used during flight in the event of engine failure. 


H (* Patents applied for) 

Publication No. 351 gives further details of this new and important Plessey project. 
Forqualified engineers interested in working 
on advanced equipment of this type, the Aircraft & Atomic Energy Group - Aircraft Mechanical Division 
opportunities at Plessey are outstanding. THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX - Telephone: Ilford 3040 
Please write to the Personnel Officer. Overseas Sales Organisation: Plessey International Limited - Ilford - Essex - Telephone: Ilford 3040 
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NO STALLING 


-- on accurate pressure instrumentation, data you can trust 
. implicitly, with Solartron Pressure Transducers. Inherent safety, reliability and repeatability , 
sg of transmitted data—these are the important characteristics of Solartron Transducers—all plus 
‘ a. factors on a basic accuracy as high as 0.25%. Read how types NT.4-313 and NT.4-317 (for high 
4 temperature use) are tailored for your industry: Flexible installation and application. Insensitive 


to static and vibratory acceleration. Accurate under extreme environmental 
conditions. Relatively unaffected by temperature changes. Incorporates 
unique unbonded resistance strain gauge element. 


— 


Write now for details of the full range of Transducers to: 


THE SOLARTRON ELECTRONIC GROUP LTD 


(Transducers Division) 


Victoria Road, Farnborough, Hants. 
Tel: Farnborough (Hants) 3000 


35 A Member of the Firth Cleveland Group 
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Our annual survey of 
developments in VTOL and 


rotary-wing craft through- 


out the World is given in 
the following 19 pages. 
Among the features are a 
review of Britain's hover- 
craft industry and 
a technical study of the new 
Hawker VTOL fighter. 


The Supersonie 
VTOL Transport 
Reconsidered 


HE initial conception of jet lift as proposed by Dr. Griffith, of 

Rolls-Royce, had clearly in view the development of a supersonic 
transport aircraft of which the aerodynamic configuration and propul- 
sion system would be highly refined and designed specifically for the 
cruise condition. Such an aircraft would be quite incapable of 
operating from normal runways and would require some other means 
of take-off and landing. This would be provided by special lightweight 
lifting engines, thus enabling the highly sophisticated aircraft to 
take-off and land without aerodynamic compromise and also giving 
the undoubted advantages of being able to take-off and land with zero 
forward speed and in any conceivable weather conditions with 
far-reaching effects on safety and regularity. 

This proposal was made about the time work started on the Short 
$.C.1 Jet Lift Research Aircraft and it certainly had some influence 
on the philosophy inasmuch as the research aircraft was designed not 
only to explore the aerodynamic feasibility of vrot but also as the 
first stage in the development of an engineering system for future 
operational aircraft which would depend entirely on lifting engines and 
their control systems, and would never need to use a conventional 
runway. 

Concurrently with the design of the S.C.1, a number of initial project 
studies in the field of supersonic jet lift transports were carried out at 
Shorts. These were based on the Rolls-Royce R.B.108 lift engine 
used in §.C.1 and so far as possible on practical design techniques. 
The initial reaction from these project studies was that the supersonic 
VTOL transport was impossible. First, the performance required 
could not be achieved with a reasonable size of aircraft; the savings 
in structure weight and improvements in cruise efficiency were not 


* By F. P. Youens, project engineer, $.C.1. Short Bros. and Harland 
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sufficient to offset the weight of the lifting power plant and 
VTOL control system. The account would not balance. 
Secondly, the number of lift engines required ran into hundreds; 
this was quite appalling, as the practicability of starting even 
four engines simultaneously in the air in S.C.1 had yet to be 
proved. In consequence, little further work was done on the 
supersonic transport; it was not written off, but the project 
eflort was directed towards shorter-term applications of jet lift. 

In the meantime S.C.1 design and development continued. 
As was to be expected with such a radically new aircraft, this 
was not without its problems, particularly in view of the 
associated engineering development with new engines, new 
controls and complete dependence on electro-hydraulic stabiliza- 
tion and control transmission. These problems have in the 
main been solved, or at least practical solutions can be foreseen, 
and the practicability of the S.C.1 type of aircraft demonstrated. 

One is nevertheless conscious that operational experience on 
the type is nil and operational development is yet to be done. 
It is also clear that more engineering deveiopment is required 
before an operational aircraft can be put into service, but the 
stage has been reached at which much of this would be direct 
development of the aerodynamic and engineering devices on 
S.C.1 and no basically new approach is necessary. It is, in fact, 
development in reliability and performance that is needed. 

Significant changes have also taken place on the lifting 
power plant. The recently disclosed lifting engines of sixteen 
to one thrust-weight ratio roughly halve the lift engine weight. 
This factor, added to the installational improvements which 
six years of work on jet lift have shown to be possible, means 
that the account of structure and fuel weight-saving and jet 
lift penalty is now much nearer to a balance. 

The lighter lift engines result in a reduction in weight of 
the aircraft and this, coupled with the use of engines of greater 
individual thrust than the R.B. 108, brings the number of 
engines required to a much more reasonable figure. The 
installation and operation of the required number of lifting 
engines is still a major engineering problem, but with the back- 
ground of successful experience on S.C.1 its eventual practic- 
ability is no longer in doubt. 

The time is obviously ripe for a reassessment of the super- 
sonic VOL transport aircraft: let us examine the position. 
The VroOL supersonic transport is “on™ if two conditions can 
be satisfied; first, it must be a practical proposition and must 
not entail engineering or operational development of a different 
order from that of a conventional supersonic transport and, 
secondly, it must be an economic proposition. For a proper 
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quantitative assessment of these two factors a carefully con- 
ducted study is needed bearing S.C.1 experience in mind and 
comparable with that being undertaken for the conventional 
supersonic transport aircraft. In this article it is only possible 
to deal qualitatively with the subject, and in these terms it 
would seem that there are some significant pointers:— 

1. The S.C.1 system works and the aerodynamic and 
engineering principles of control and stabilisation during the 
transition can be applied to the supersonic VroL transport. 

2. The development of vror is the development of a 
flight regime; it replaces the development required for satis- 
factory qualities for conventional take-off and landing, 
which, for the highly refined configuration envisaged for the 
supersonic transport, will not be negligible. 

3. At first sight the development problems in supersonic 
flight appear to be the same for both aircraft. Further 
examination is required, however. before this can be accepted: 
reliance on jet lift for take-off and landing reduces the 
necessity to compromise the planform and propulsion system 
for low speed flight and may thus make the high speed 
problems more tractable. 

These factors, and indeed the whole discussion, have so far 
been concerned with the development of the aeroplane. It is 
necessary also to consider the operational development of this 
new type of aircraft. So far as the technical problems of 
operating bases are concerned sufficient experience is available 
to reveal the important factors and no undue difficulty should 
arise here. Other operational aspects, however, such as noise, 
navigation and approach aids, and other special “ user’ prob- 
lems would also need to be studied. It is probable that the 
Operating technique can only really be worked out with an 
actual aircraft; indeed, an operational training period usually 
precedes the introduction of a new type into airline service. 
In the case of the vToL transport some of the differences are 
quite radical and there would be advantage in carrying out at 
least some of the operational development at an early stage on 
the first vror aircraft of comparable type which is available. 

What, then, is the general conclusion? In the writer's view we 
can fairly say that such an aircraft has now left the realm of 
speculation and can be considered an engineering possibility, 
albeit still an engineering task of the first magnitude. This 
change has taken place in six years since work first started on 
the S.C.1. It would be short sighted to suppose that the point has 
been reached at which no further improvements can be expected. 
If the present rapid rate of technical progress is sustained, 
which in view of the newness of the field it could be, we may, 
in another six years, agree with Dr. Griffith that the vrol 
supersonic transport is not only possible but is the most 
economic. 


MULTI-ENGINE TRANSPORT HELICOPTERS (see opposite page) 


|  VERTOL | SIKORSKY WESTLAND WESTLAND | WESTLAND S.A 
} 107-lIt | S.61L 192C* ROTODYNE | WESSEX 2 FRELON 
DIMENSIONS } | 
Rotor diameter (each) (fe. in.) 50 0 62 48 11 | 0 60 56 Of 49 2 
Gross disc area (each) (sq. ft.) | 1,995 3,019 1,880 | 9,340 | 2,460 1,894 
Overall length (ex. rotor) (ft. in.) 4 =«7 4 } 57 2 69 OS | 65 10 48 10; 
Overall height (ft. in.) 16 10 15 4 w 4 | 277. «3 | 15 11 15 5 
Internal cabin dimensions (ex. flight deck) | | 
Length (fe. in.) | ae 11 24. =#90 | =. | 15 6 22 114 
Max. width (in.) 79 78 68t | 116.5 | 60 74.75 
Max. height (in.) 72 75.5 74t 84 70 72 
Floor area (sq. ft.) 145 | — | _ 480 —_ 139 
Usable volume (cu. ft.) 860 | 1,040 720 3,360 _ _ 
Volume of baggage hold (cu. ft.) —_ 59 | 100 ou wa | = 
ACCOMMODATION | | | | 
Maximum (seats at in. pitch) 25 28 at 34 | 23 70 at 32 12 | 28 
Typical (seats at in. pitch) | _ | —_ — | 57 at 34 _ } _ 
WEIGHTS (for 100 ft./min. climb. s./., with one engine | | | 
“ inoperative)* | j | | 
perating weight empty (ib.) | 10.425 9,270 12,332 — 8,126 11,220 
Max. internal fuel (ip.) | _ 2.835 4300 | 10,250 2400 5.300 
Max. payload (Ib.) 8,000 8,900 7,007 17,500 5,374 4,400 
Max. take-off weight (Ib.) 18.450 | — 18.700 19,000 | 58,500 13,500 | 16,520 
Max. landing weight (Ib.) 18,450 | 18,700 19,000 58,500 13,500 16,520 
Disc loading (max. t.-o. wt.) (Ib. /sq. ft.) 462 | 62 5.05 6.26 64 | 8.72 
Power loading (Ib. /h.p.) 8.02 7.05 5.78 _ 5.5 87 
PERFORMANCE (/.5.A.. sea level) | 
Best econ. cruising speed (knots/ft./Ib.) 135/1,000/- 118/0/17,500 120/2,000/19,000 | 200/5,000/- | 100/0/13,500 113/0/16,520 
at power, h.p., with consumption, Imp. gal./hr _ 1,400/142 1,960/187 — | ~/103 | 1,780/162 
Initial climb, vertical (ft./min.) 1,240 600 450 2,150 | 450 | 120 
Initial climb, inclined (ft./min.) 1,700 1,600 1,000 | — 1,500 | 1,100 
Best climb with one engine out (ft./min.) - 300 500§ | = 940 | 300 
Hovering ceiling, out of ground effect (ft.) — 5,000 5,500 9,000 10,000 2,760 
Hovering ceiling, in ground effect (fe.) 7,800 | 7,000 9.000 —_ 13,000 6,240 
Service ceiling , (ft.) 13,700 9,500 13,500 _ 17,500 | 10,500 
Range (no reserves) with max. fuel (naut. mi.) 250 270 400 575 300 | 482 
at knots at ft. with Ib. payload -/0/6,000 118/0/- 120/2,000/2,000 _ |  100/0/2,974 | 113/0/0 
Range (no reserves) with max. payload (naut. mi.) = 40 | _ | — 5 
at knots ac ft — = 120/2,000 — | _ 113/0 
POWER PLANT | | | 
No. and type ; Two CT58-110 | Two CT58-110 | Two Gazelle 2 Two Tyne ¢ wo | Three 
nome H.1200 | Turmo IIB 
Max. ¢.-0. power 7 .. (h.p.ir.p.m.) | 1,250/19,500 1,250/19,500 | was - | ,050/- |  820/34,000 
Max. contingency rating (h.p./r.p.m.) | _ | 1,250/19,500 | 1,650/- | — | 1,350/- | _ 
Intermediate contingency rating .. (h.p/r.p.m.) | - -- | 1,465/- | = —_— _— 
Max. continuous rating .. (h.ple.p.m.) | 1,050/19,500 1,050/19,500 | 1,210/- -- ! — 720/33,200 


* Westland 192C data are based on a 320 ft./min. climb with one engine inoperative and the other on intermediate contingency power at sea level. 
§ Using max. contingency power 


data, not necessarily uniform with remainder of tabulation. t Unfurnished. 
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THE AEROPLANE 
and ASTRONAUTICS 


Helicopters for the Commercial Operator 


CCORDING to the current edition of the ABC World 

{4irwavs Guide, 10 airlines now operate scheduled passen- 
ger services with helicopters, including some of a seasonal 
nature. The past year or so has seen the inauguration of 
service by five of these 10 operators, whose activities are 
therefore necessarily still in a formative stage. The bulk of 
helicopter operating experience still rests with the three 
American “ giants"—New York Airways, Chicago Helicopter 
Airways, and Los Angeles Airways: with Sabena in Europe and 
possibly with Russia’s Aeroflot, which is expanding its 
helicopter services at a vigorous rate 

To these names can be added that of British European 
Airways, one of the earliest of all helicopter operators, with a 
substantial background of experience but no current regular 
operations. The newer operators are Air Florida Helicopter 
Airways and Sea-Tac Airways, both flying Alouette Ils and 
operating local services respectively around Tampa, Florida, 
and Seattle and Tacoma, Washington; and three in Italy 
Alisud. Elivie and C.LE., using Agusta-Bell 47Js to serve 
Naples, Capri, Ischia, Salerno, Rimini and San Marino Other 
airlines planning helicopter operations inciude Ansett-A.N.A. 
in Australia and Fuji Air Transport in Japan 

The shortness of this list is evidence enough that the 
helicopter is still very far from being a satisfactory commercial 
vehicle, since there is no doubt that the ability to operate from 
small, confined areas is, in itself, a worthwhile goal for any 
airline. In 1959, the three major U.S. helicopter airlines 
carried a total of 366.315 passengers on 139,380 flights—an 
increase of nearly 500°, in three years, and indicative of public 
acceptance of this type of service. The barrier to full 
exploitation of helicopter transportation continues to be the 
lack of a suitable aircraft. All scheduled helicopter operations 
to date (with the possible exception of a few in Russia) have 
been by single-engined machines carrying not more than 15 
passengers and sometimes as few as two Hopes of a “ vertical 
transportation breakthrough * now rest, therefore, on the next 
generation of helicopters—multi-engined, turbine-powered—to 
be available from 1961 onwards 

There is reason to believe that among the types now 
becoming available, airlines will find helicopters which will 
make break-even scheduled operation possible. They will be 
the basis for the next round of development, with the emphasis 
upon improving the still-marginal single-engined performance 
and introducing suitable instrumentation and radio aids for 
all-weather operation in minima comparable with those applied 
today to fixed-wing aircraft 

Tabulated data on the opposite page were supplied by the 
makers in response to requests from THE AEROPLANE AND 
ASTRONAUTICS, and so far as possible are reduced to a common 
basis. The status of the various current transport helicopter 
projects is briefly discussed below 

Boeing Vertol 107-11. New York Airways has ordered 10 of 
these tandem-rotor helicopters to replace its fleet of piston- 
engined Vertol 44s, and a Japanese operator, Fuyi Air 
Transport Co., Ltd., plans to use two. Developed from a 
transport helicopter designed for the U.S. Army (the YHC-1A), 
the 107-II promises to be the first multi-turbine helicopter in 
airline service, with deliveries starting in April next year, and 
is the type with which New York Airways hopes to become 
free of subsidy by 1966. For certification testing, a YHC-1A 
has been converted to 107-I] standard and began flying on 
Oct. 24 

The Vertol 107-II rotor and transmission systems have been 
designed to accommodate powers up to 2,300 s.h.p The 
ultimate engine envisaged for this model is the 1,250 h.p 
General Electric CT58-110. derated to 1,150 h.p. for take-off; 
the 1,050 h.p. CT58-100 will be used at first. Features of the 
107-II are its airline-type interior with few c.G. restrictions, and 
a preloaded baggage container fitting into the rear fuselage 
in the position occupied by the loading ramp on the military 
model. The hull is watertight and the stabilizing pontoons 
for water operations also serve as fuel tanks. 

Sikorsky S-61L. Competing strongly with the Vertol 107-II, 
the Sikorsky S-61 has been ordered by Los Angeles Airways 
(5) and Chicago Helicopter Airways (6); Ansett-A.N.A. 1s 
reported to have paid a deposit as evidence of serious interest 
in the S-61. It also is derived from a Service model—the USS. 
Navy HSS-2—and, as a result, has behind it a massive test and 
development programme, in addition to Sikorsky’s long experi- 
ence of single-rotor designs. First, delivery was originally 
scheduled before the end of this year, but as the prototype 
civil S-61 has yet to fly, this date was clearly over-optimistic. 
Both L.A.A. and C.H.A. hope to be operating S-61s before the 
end of 1961 however. 


A complete description of the S-61 was published in 
THe AEROPLANE AND Astronautics for Jan. 8, 1960. This 
helicopter also is intended to be powered by two 1,250 h.p. 
CT58-110 engines, but will probably use the lower-powered 
CTS58-100s at first. Interior layouts for up to 28 passengers 
have been planned, and in all cases provide for a 100-cu.-ft. 
baggage compartment forward of the cabin. Amphibious 
capability is available for those airlines which require it, 


Sikorsky Projects. Of possible interest to commercial 
operators eventually will be the range of Skycranes now under 
development. Derived from the S-60 prototype already flown, 
these are designed to handle bulk loads externally; one such 
load demonstrated on the S-60 is a “people pod” for 20 
passengers which, by being independent of the main structure, 
is remarkably vibration-free. 

Next to fly. about a year from now, will be the $-64, powered 
by two P. & W. JFTD-12 turbines and able to carry a 9-ton pay- 
load. This will be dimensionally similar to the S-60, with a rotor 
diameter of 72 ft. Largest flying crane so far envisaged by 
Sikorsky would have a 160-ft. rotor, a gross weight of 
230,000 Ib. and a 40-ton payload, with four JFTD-12 turbines. 

Sikorsky also have been studying a compound helicopter 
similar in concept and appearance to the Westland Rotodyne. 
Powered by two General Electric T64s, this has a gross weight 
of 39,000 Ib., an 8,000-lb. payload and an economical cruis.ng 
speed of 200 knots at 10,000 ft. 


Westland 192C. This is the civil version of the Bristol 192 
Belvedere, deliveries of which to the R.A.F. began a short 
time ago. Backed by an extensive programme of development 
and production, the 192C is one of the most advanced tandem- 
rotor helicopters available in the next two years, although it 
suifers trom a rather small fuselage cross-section. 

BEA. has been evaluating the Vertol 107-II, Sikorsky S-61 
and the 192C, and is now understood to be close to purchasing 
the British type for interim use on domestic services. Initially 
the Corporation wants two helicopters of about this size, and 
wll use them between Land’s End and the Scilly Isles; later, 
up to eight more might be purchased. The operation would be 
s.0sid.zed by the M.o.A., which makes an annual grant towards 
the cost of the Helicopter Experimental Unit. 


Westland 194. Brief details have been published of this 
further development of the Br.stol tandem-rotor theme, in 
which an auxiliary fixed wing is used to off-load the rotor, 
providing about 50%, of the total lift at cruising speed. The 
rotors still provide the major part of the propulsion, supple- 
mented by the residual jet thrust from four de Havilland 
Gnome H.1200 shart turbines. Seating up to 50 passengers, 
the 194 has two 55-ft.-diameter, six-blade rotors, a 40-ft. wing 
span and a 77-ft. fuselage length. It could be available as 
soon as, or before, the Rotodyne 


Westland Rotodyne. Both B.E.A. and New York Airways 
have been negotiating orders for the Rotodyne, of six and 15 
respectively, and the M.o.A. has agreed to provide B.E.A. with 
a £1,400,000 subsidy over five years to help pay the costs of 
introducing the Rotodyne into service. Progress with the 
enlarged, Tyne-engined version has, however, been slow and 
the president of N.Y.A. recently expressed concern at the lack 
of production 

Like the other types described above, the Rotodyne is 
expected to benefit from Service interest, and an R.A.F. order 
for an initial batch is being negotiated. Development of the 
design in the Fairey Division offices at Hayes has recently 
increased the size of the production version still further, as the 
tabulated data shows, and maximum seating Capacity is now 
given as 70. 

Westland Wessex 2. Expected to fly next year, the Wessex 2 
is a variant of the Wessex | (Sikorsky S-58 developed), now in 
production for the Royal Navy. With two de Havilland 
Gnome turbines. it will have good single-engined performance 
and will be able to carry realistic payloads in high temperatures 
and at high altitudes. It may be of interest to airline operators 
as a taxi rather than a major transportation vehicle, 


Sud-Aviation SE 3200 Frelon. Development of the Frelon 
as France’s largest helicopter provides a possible basis for the 
eventual production of an airline helicopter, although the 
Frelon itself is a military type. Airline versions for up to 
24 passengers have been studied, and data are included in 
the tabulation opposite for comparative purposes. 

Agusta AZ-101G. Another military development, the 
AZ-101G is under construction by Italy’s foremost helicopter 
company and, like the Frelon, may provide a basis for the 
development of a commercial version in due course. 
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The World’s First 
VTOL Strike Aircraft 


A FORTNIGHT ago we published two uncommonly reveal- 
ing photographs of the Hawker P.1127 V/STOL strike 
fighter after the aircraft had completed its hovering trials. 
Based on a study of these photographs and information given 
about the P.1127's powerplant, a fairly detailed assessment can 
be made of this important new aircraft. 

First, however, the most important point to note is that the 
P.1127 is not a research aircraft. Far from it; it has been 
designed from the start as an operational aircraft, initially as 
a Hawker private venture and later under Ministry of Aviation 
contract. Mr. Thorneycroft, the Minister of Aviation, has said 
that it was designed “ to meet a probable military requirement ™ 
and that Britain is exploring the possibility of NATO adopting 
the aircraft. 

As the photographs show, the aircraft is relatively small and 
almost definitely subsonic. It has been designed around the 
novel Bristol Siddeley BS.53 lift/thrust engine, a front-fan 
turbofan. Its fan and turbine exhaust flows are divided and 
lead to two pairs of nozzles. These can be revolved to direct 
the flow aft to give thrust, downwards to give lift or to inter- 
mediate positions to give combinations of lift and thrust. 

Dr. S. G. Hooker, technical director (aero) of Bristol Siddeley, 
has given the thrust of the BS.53 as 15,000 Ib. and its thrust/ 
weight ratio as 7:1. An s.f.c. of about 0.6 1b./lb./hr. was 
quoted for a civil version of the engine. These figures probably 
apply to production engines; it is usual for prototype engines 
to deliver less thrust. 

Differences between the two official photographs tend to 
confirm this; the ground view was apparently taken when the 
aircraft was rolled out and shows it with undercarriage doors 
in position. These and its pitot tube are absent in the view 
of the aircraft hovering, and may have been removed to reduce 
weight. 

Assuming that the engine thrust is 15,000 Ib., the P.1127 must 
weigh less than this when fully loaded if it is to take-off 
vertically. But it could make a short-distance take-off at a 
higher weight. In fact, today, the feeling is growing that true 
vertical take-off will rarely be needed and stot operation— 
when defined as reaching a height of 50 ft. in a distance of 
500 ft.—is a more realistic requirement. In practice there is 
little difference in the thrust needed for short take-off of this 
type and for vertical take-off. 

With an all-up weight of under 15,000 Ib., the P.1127 is 
closer to the weight class of the Fiat G.91 than to the Hunter 
FGA.9, which goes up to 24,000 Ib. The P.1127 has obviously 
been designed with extreme economy of weight in mind at 
every Stage 

The Hawker team has probably aimed to produce a successor 
to the R.A.F.’s ground-attack Hunter, the FGA.9 and, NATO's 
ground-attack aircraft, the Fiat G.91. As such the P.1127 
will probably deliver any of the weapons carried by these 


aircraft and, in addition, have all-weather performance as 
specified for new NATO aircraft. 

Nothing official has been released about performance, but 
the built-in thrust of the P.1127 must ensure a high cruising 
speed at low level—probably around Mach 0.9—and a very 
high rate of climb. The aircraft has doubtless been designed 
for two types of mission, low level all the way to the target 
in one case and, for greater range, ascent to a moderately high 
level, followed by descent to low level to deliver an attack 
At sea level the radius of action of the Fiat G.91 is 150 n.m., 
and it is reasonable to suppose that Hawkers chose a similar 
or greater radius when deciding the P.1127 specification. 


The Aircraft in Detail 

As already mentioned, the photographs of the P.1127 show 
a relatively small aircraft; its length, 41 ft. 2 in., is 5 ft. less 
than that of the Hunter FR.10 and its wingspan, 24 ft. 4 in., is 
more than 9 ft. less. The aircraft's short-span wing has a 
swept leading-edge and marked anhedral. Its fin and rudder 
are of typical Hawker shape, reminiscent of those of the Hunter, 
and it has a tailplane which is apparently all-moving. The 
three-view drawing on page 367 is based on the official 
photographs. 

The cockpit is right at the nose of the fuselage and, as the 
hovering photograph shows, the pilot has an excellent view 
both ahead and to the sides, essential for vroL operation. 

Just behind the cockpit are the two massive intakes for the 
powerplant. They are much larger intakes than normal because 
the BS.S3 inhales much greater quantities of air than would 
a pure turbojet of the same thrust; and it exhausts this air at 
lower velocity. 

In the photographs the intake is seen to have a large and 
bulbous lip, doubtless to ensure efficient intake flow during 
hovering and very slow forward flight. Such an intake lip 
would be a considerab!e drawback at high speeds. It could 
well be inflatable, so that at high speeds it could be deflated to 
give an intake lip of conventional radius. 

These intakes lead air direct to the Bristol Siddeley BS.53 
turbofan which must fill most of the volume of the centre 
fuselage. Above the engine is mounted the wing; it may be 
of one-piece construction in the interests of lightness and could 
be lifted from the fuselage as a single unit to allow engine 
removal. The lift/thrust nozzles of the BS.53 are beneath the 
wing, the front pair just below the leading-edge and the rear 
pair below the trailing-edge. 


SUBTLE LAYOUT.—First published in our issue of Nov. 25, 
this P.1127 photograph shows the engine jet nozzles, here in 
the lift-thrust position ; the engine air intake with its bulbous 
lip, which is apparently inflatable ; the marked anhedral of the 
wing ; and the bicycle undercarriage with wheel-door airbrake. 
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The aircraft has a bicycle-type undercarriage, with most 
of the load being taken on the twin wheels of the rear unit, 
which retracts backwards. It has a single-piece undercarriage 
door in front of the wheels; this can probably be lowered 
either partially or fully to act as an airbrake 

The steerable single-wheel nose undercarriage retracts 
forwards. Both main undercarriage units have large-diameter 
tyres, and tyre pressure is probably very low by modern 
standards to allow the P.1127 to operate from unprepared 
surfaces. 

Outrigger struts at each wing-tip carry small wheels to steady 
the aircraft when it is on the ground. In flight they obviously 
fold back to extend horizontally behind the wing-tips as 
extensions of the bullet fairings at these points 

There appears to be no space in the fuselage for internal 
stowage of armament, and this is probably slung beneath the 
wing, in typical Hunter fashion. Two small bulges can be 
seen beneath the wing in the photograph of the P.1127 hover- 
ing; these may well cover attachments for underwing tanks, 
bombs or weapon pods. 

Fuel is possibly carried in the relatively thin wing, but there 


LIFT AND THRUST.—Key to the perform- 
ance of the P.112/ is its Bristol Siddeley BS.53 
engine, with exhaust nozzles which revolve to 
give jet lift, propulsive thrust or combinations 


HAWKER P.1127 


Span, 24 ft. 4 in. 
Length, 41 ft. 2 in. 
Height, 10 {t. 3 in. 


of both. 


fuselage outriggers and, incidentally, to com- 
bat any tendency to Dutch-roll. 

Other features which must have helped to 
reduce structure weight are the relatively short 
undercarriage and the simplification made 
possible because flaps are not needed and by 
using the rear undercarriage door as an air- 
brake 

Operation 

Pitch, yaw and roll of the P.1127 during 
hovering and slow-speed flight is apparently 
controlled by puff pipes. Close examination 
of photographs shows that these nozzles are 
beneath the wing near the tips, under the fuse- 
lage nose and at the tail ahead of the ventral 
fin. They are doubtless supplied with com- 
pressed air bled from the BS.53 compressor. 

For a short take-off the aircraft could be 
accelerated with the BS.53 nozzles giving hori- 
zontal thrust; at an appropriate speed they 
could rapidly be lowered to give lift thrust for 
take-off. For vertical take-off they can be 
directed downwards to give lift thrust and then 
gradually raised to accelerate the aircraft, finally 
reaching the horizontal when all the lift is aero- 
dynamic 

These techniques, and safety considerations, 
suggest that the jet-nozzle mechanism allows 
the nozzles to be lowered very rapidly, but only 
to be raised slowly to prevent jet lift being 
suddenly removed, with possible catastrophic 
results 

During hovering the throttle of the BS.5S3 acts 
as an acceleration control rather than a velocity 
one. For this reason a very sensitive throttle 
control is probably necessary. For the same 
reason it would be very useful if the pilot had 


a very accurate indication of rate of ascent and 
descent during the hover. 


are also undoubtedly fuselage tanks. There may be room for 
tanks behind the pilot between the intake ducts and in the 
fuselage behind the engine. There must be a considerable 
volume in the rear fuselage which could be used for the 
stowage of equipment, but the volume available for fuel is 
probably limited by C.G. considerations. For ferrying or 
extended-range missions, underwing tanks will probably be 
carried and these would give the aircraft a considerable range 
if it took off from a conventional runway. 

Viewed as a whole, the P.1127 has evidently been designed 
as the smallest and cheapest aircraft for the task in hand. 
Considerable ingenuity has obviously gone into the design 
following the decision to rely on a single engine of novel type 
to give both lift and thrust and every effort has clearly been 
taken to produce the lightest structure. 

The use of lift thrust, of course, helps a great deal as it 
allows aerofoil surfaces to be designed primarily for cruise 
conditions, with little of the compromise normally necessary 
to give an adequate low-speed performance. Thus the wing 
loading can be kept high, to meet the needs of high-speed 
cruise at low level, and also to give a low structure weight 
This has probably been assisted by one-piece construction 
and anhedral, which combines to reduce the length of the 


Progress 

Development of the P.1127 has been very rapid; the first 
drawings were issued to the Hawker experimental shop only in 
May last year Its tethered hovering flights began late in 
October and both these and its free hovering trials were 
completed within a month, 

It will now go to Bedford for its first flights as a conventional 
aircraft and then return to Dunsfold for the transition trials. 
If its rapid progress is maintained, it could well be making full 
transitional flights before midsummer next year. 

he P.1127 represents an impressive achievement as the 
World’s first military operational vrot aircraft. It relies on the 
deflected-jet principle, but Hawkers would not claim that this 
technique is the only answer for vrot aircraft. The Rolls-Royce 
technique using independent jet-lift engines has its own fields 
of application. 

The argument for the BS.53 and the P.1127 is that they form 
the best combination for a simple, relatively small and cheap 
VTOL strike aircraft with the minimum of supply and main- 
tenance problems in the field. Supersonic vrot demands much 
larger, more intricate and expensive aircraft. At present the 
subsonic P.1127 represents a logical advance over the Hunter 
FGA.9 and the Fiat G.91—and it exists here and now. 

J. R. Cownie, 
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Britain’s Hovercraft Industry 


Ppa te the past two or three years there has been a 
mushroom growth of popular and technological interest 
in the development of air-cushion-riding vehicles, and all over 
the World projects of one sort or another are to be found 
Many of these are serious studies by serious teams, but a 
lot of them are little more than spectacular dreams which 
scarcely warrant more than passing attention. All have received 
a full measure of publicity 

It is interesting to recall that a year ago in the corresponding 
issue of THe AEROPLANE AND ASTRONAUTICS to this present 
one, it was possible to include a fairly comprehensive survey 
of American efforts in this particular field. Even then the 
amount of activity that one could record was quite extensive; 
doubtless much more effort in America and elsewhere has since 
been added. It might be said, in fact, that every permutation 
and combination of ways and means of achieving and app'ying 
an air cushion as a method of vehicle sustentation is probably 
being investigated somewhere 

There is, incidentally, much to suggest that to produce some 
form of air-cushion vehicle is a comparatively simple matter. 
Equally there is a good deal of evidence which indicates that 
there are likely to be a great many problems to be overcome 
and “ unknowns ™ to be resolved, before such craft can become 
an accepted form of commercial transport. 

When one ponders on the possibilities offered by such 
vehicles it is no wonder that they have caught the public 
imagination and have received so much attention in the popular 
Press. Equally, of course, the more one ponders, the more 
the counter-arguments begin to appear and the more circum- 
scribed become the areas and duties for which the cushion 
riding type of craft would seem suitable. Indeed, as has so 
often been the case with many a good technological advance, 
the first flush of enthusiasm can later become something of an 
embarrassment. 

This has certainly been so with the helicopter which in the 
early post-war years was “ oversold” by its protagonists as a 
divine gift—aeronautically speaking—to travelling humanity. 
In the event, it was subsequently learned that rotary-wing craft 
were but complementary to other less inspired forms of air- 
craft; that its realm of usefulness, although itself greatly 
important, was much narrower than that prophesied: that the 
rate of technical progress could not be hurried: and that the 
imponderable “ operator-acceptance * factor was—for various 
reasons—rather more restrictive than at first thought to be 
the case. 

By the very nature of things it can be taken as quite certain 
that this will similarly turn out to be the case with air-cushion 
craft—if it is imagined that their widespread acceptance and 
operation is “ just around the corner.” 

That is not to say that the air-cushion-riding vehicle is not 
a remarkable device with a potentially great future. Quite 
rightly a great deal of effort and thought is currently being 
devoted to its development in various forms. But all this is 
in the very earhest of stages—advanced beyond, perhaps, the 
initial experimentation phases, but still very much in the 
“ suck-it-and-see ™ era 

Nevertheless, it would be misleading to be over cautious in 
an approach to the development problems of air-cushion craft 
by trying to draw too many parallels with aeronautical 


engineering. Their development time-scale cannot be regarded 
as entirely comparable with that of aircraft; for example, a 
major setback is not likely to have such far-reaching con- 
sequences. Mistakes—-even serious ones—made_ through 
ignorance or inexperience—at an “altitude” of a few inches 
are not likely to be disastrous. And, furthermore, much cruder 
methods can be used to assess basic changes in full-scale tests 

We in this country can claim a major measure of respon 
sibility for the successful practical application of the cushion 
riding vehicle. The principle of the air-bearing—which, alt 
all, is the basis of this sort of craft—is not new per se Nor i is 
the idea of applying this principle, through the medium of a 
low-pressure plenum chamber to a form of vehicle, of particu 
larly recent origin. However, it was not until Mr. C. S. 
Cockerell, an electronics engineer, devised the annular air 
curtain type of system, in which the air cushion supporting the 
craft is contained within a peripheral ring of higher-pressure 
air, that real progress began to be made. 

In Mr. Cockerell’s invention, it is the force which is needed 
to deflect this air curtain outwards—so that at the surface it ts 
ejected away from the centre of the vehicle—that determines 
the overall cushion pressure that can be sustained and the 
‘lift that can be generated. The main difference between 
Cockerell’s system and the earlier, and cruder, plenum chamber 
type is that, in effect, the pressure cushion that carries the 
vehicle is made a part of it and any losses that may be used 
by leakage under the curtain will be made good by the curtain 
jet. 

As is now well known, having propounded these ideas in 
1953, Mr. Cockerell sought official support for them and in 
1956 succeeded in gaining the interest of the Aircraft Research 
Branch of the Ministry of Supply. The effect of this was two- 
fold—first his ideas were given the distinction of being classified 
as “secret; and in 1957 the Ministry awarded a contract to 
Saunders-Roe, Ltd., for the preparation of a detailed appraisal 
of the whole proposition concerning what Mr. Cockerell 
called “ Hovercraft.” 

This investigation indicated that while such a craft had 
immense potential as a passenger and/or — carrier, it would 
need a great deal of development. So in 1958, the Nationa! 
Research and Development Corporation was approached to 
see whether it would lend financial support to the project which, 
meanwhile, had lost its “secret” classification. 

The Corporation decided in favour of Mr. Cockerell’s ideas 
and following its custom formed a small subsidiary company 
Hovercraft Development, Ltd. The board of this company 
comprises Mr. D. Hennessey (the Corporation’s deputy 
managing director) as chairman; Mr. Cockerell; Mr. L. A. 
Sweny (seconded from Marconi’s aeronautical division), and 
Mr. H. K. Turner (also from N.R.D.C.) as secretary 

Hovercraft Development, Ltd.—or H.D.L. as it is more 
familiarly known—was intended to control the project generally 
and to organize development work to the point where the 
existing industry could take over. To this end Saunders-Roe, 
Ltd., was given a further contract covering the design and 
manufacture of a full-scale manned research craft on the lines 
proposed by Mr. Cockerell. This machine, which took less 
than eight months to complete, was designated the SR-N1 and 
was first shown in public on Jne. 11, 1959. 
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It is not proposed to discuss in detail 
here, this first Saunders-Roe/Cockerell 
Hovercraft—it was described in full in 
our issue for Sept. 4, 1959. Suffice it to 
say, for completeness of this particular 
survey, that this prototype is oval in 
planform and measures 30 ft. long by 
24 ft. wide. At its centre is a vertical 
intake duct in which is mounted a hori- 
zontal, helicopter-type Alvis Leonides 
radial engine developing 450 b.h.p. and 
driving a four-bladed fan. Forward of 
the powerplant and its duct is a control 
cabin with accommodation for a crew of 
two 

The efflux from the lift fan emerges 
underneath the craft from two narrow 
peripheral outlet ducts which form the 
air curtain enclosing the low-pressure air 
cushion for sustentation of the vehicle 
These ducts are so arranged that the 
curtain jets are directed inwards at about 
30° towards the centre of the craft to 
prevent leakage of cushion air when it is 
rolling or pitching 

It had originally been proposed to use 
a single curtain jet. Experiments made 
after construction had begun, however, 
tended to show that the stability of the 
craft would be inadequate with such an 
arrangement and that some form of 
division of the cushion into “ compart- 
ments * would be necessary. One way 
of doing this would be to have trans- 
verse, or even longitudinal, jets in 
addition to the main peripheral ring, but 
this was reckoned to be too complicated 
to incorporate at the stage then reached. 

The chosen solution, therefore, was to 
increase the planform area of the craft 
and to have a second peripheral jet out- 
side the first. For this the outer curtain 
jet was located about 3 ft. from the inner 
one 

For forward propulsion, fore and aft 
side ducts are supplied with air bled off 
the main fan duct. Butterfly valves in 
the lift ducts provide pitch and roll 
control by permitting air to be cut off 
from sections of the peripheral curtain 
jets. Elevons at the extremities of the 
propulsion ducts were originally incorporated to supplement 
this control but subsequent tests showed that they were 
relatively ineffective and they were later removed 

As the machine had, from the outset, been intended princi- 
pally for over-water operation, the earliest “flights” were 
made from the slipway at the company’s Cowes works. These 
showed that the principle was sound enough but that the 
amount of water that was transformed into spray, which almost 
completely enveloped the craft when it was moving at low 
speeds, was something of a problem 

Soon afterwards, in an attempt to mitigate this. a bow section 
was added. This certainly improved matters and although the 
generation of spray is still something of a feature of the 
Hovercraft in this particular form, it diminishes with speed and 
at high operational speeds is reasonably acceptable 


Latest of Britain’s cushion-riding 
craft, the Folland GERM (extreme 
left) is intended for research only 
and is powered by two motor- 
cycle engines The Britten 
Norman Cushioncraft (left), seen 
here in its original form without 
a tail fin, made its début in 
June this year at Bembridge. 


Enjoying the distinction of being the first British Hovercraft, the Saunders-Roe/ 
Cockerell SR-N1, which first “flew” in June, 1959, was fitted with a Marboré 
turbojet in March/April of this year to increase its speed. In May it was 


demonstrated on the Thames. 


The following month, an ambitious public demonstration of 
the SR-NI's capability was arranged in the form of a crossing 
of the Channel from Calais to Dover. This was accomplished 
on Jly. 25, 1959. In September of last year, too, the machine 
was put through its paces at the S.B.A.C. Display during the 
course of which it lifted 20 fully equipped Royal Marines and 
carried them down the Farnborough runway 

By the end of 1959 the craft had completed no less than 
100 hr. of “ flying” time. It had, however, become clear that 
as it stood there was insufficient thrust available to propel 
it at speeds much in excess of 25 knots. As the hump speed 
was of the order of 12 knots and as normal wind speeds off 
Cowes during tests were nearly always about 12-15 knots, it 
was rarely possible to assess the craft above its hump speed. 

In point of fact, because of the experimental nature of this 
first Hovercraft, no special attention had been paid to the 
design of low-loss ducting for the lift and propulsion systems. 
As a result, although the propulsion system as designed 
absorbed about one-third of the available engine power it gave 
only the equivalent of 25 b.h.p. at top speed. 

Thus it was decided to add more forward thrust so that 
higher speeds could be attained. The easiest way of doing this 
was the addition of a separate forward propulsion powerplant 

and an 800-lb.s.t. Marboré turbojet was installed aft of the 
cabin. For this a rearward facing intake equipped with a water 
separator was necessary in order to avoid the ingestion of large 
quantities of sea water spray. With the Marboré added, the 
SR-NI1 was found capable of achieving speeds of 40-50 knots. 

Up to the time the Marboré was installed, in March/April 
of this year, a total of 127 hr, had been “flown” and since 
then some 70 hr. have been added. Notable demonstrations. 
this year, have been on the Thames in front of the House of 
Commons in May and at Chatham to the Army in June. 
Although its original weight was 7,500 lb. it has in recent 
months regular!y flown at 12,000 Ib. all-up weight and even, 
occasionally at 18,000 Ib. 

There can be little doubt that despite the relatively crude 
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nature of the experiment, the SR-N1 has proved to be a most 
important source of practical information from which some 
invaluable lessons have been learned. Certainly, it showed to 
the World that Mr. Cockerell’s ideas were sound and that 
a practical vehicle on these lines could be designed for operation 
over land and water. 

It is not altogether surprising, then, that with this stimulus 
and lead an active and competitive “ hovercraft industry ” has 
come into being in Great Britain. This has Hovercraft 
Development, Ltd.. as a central source of official encourage- 
ment in the form of financial aid, inspiration and information 
H.D.L. holds the basic Hovercraft patents and has a technical 
group and research unit—until recently at Osborne on the Isle 
of Wight and now at Hythe—under the control of Mr. 
Ceckerell. 

In addition to these central facilities, the industry has five 
design and manufacturing components. Four of these 
Saunders-Roe, Folland Aircraft, Vickers-Armstrongs (South 
Marston) and William Denny and Brothers—are working in 
close association with H.D.L. The arrangements with there 
companies are such that their activities in the air-cushion craft 
business are supported financially—to a fairlv sizeable degree 

by H.D.L. which also provides them with technical assistance 
and information as required. In return, H.D.L. is kept 
informed of the results of the development work in which it 
has a stake and, of course, will receive royalty payments on 
craft produced. 

Although there is no direct or overriding control of the 

industry by H.D.L. in these matters, this particular form of 
arrangement does provide a useful means of ensuring that 
there is no unnecessary duplication of research and develop- 
ment work. In fact. it would appear that all four comnanies 
are working on different anovlications of the basic Hovercraft 
principle so that their projects are technically complementary 
even if they mav be commercially competitive. 
_ It is for this last-named reason as much as for the fact that 
it is early days yet in their desien and development effort, 
that little information is available about the current work 
being done by the four companies concerned. There is also 
an understandable reluctance to say too much about the 
projects that are being considered for production. 

Rather as one would exnect, Saunders-Roe, with work on a 
second-generation Hovercraft already in being, has been the 
more forthcoming in this respect. But even so, few “ hard 
facts” have been disclosed regarding the team’s next project. 

This craft—designated SR-N2 is a 27-ton passenger or car 
ferry for overwater operation with a maximum payload of 
14 tons and a cruising speed of around 70 knots. Two main 
ducted fans provide the air curtain jets and two pvlon-mounted 
provellers supply the thrust for forward propulsion. 

Shaft power for the fans and propellers is supplied by four 
750-s.h.p. Blackburn A.129 free-turbine engines located in an 
engine compartment to the rear of the craft. The forward- 
thrust propellers can be rotated about their vertical axes to 
provide side thrust for directional control. Accommodation 
can be provided for 66 passengers in the central cabin which 
measures 20 ft. bv 16 ft. 

Althouch the SR-N2 is a fairlv logical step forward from the 
SR-N1. it must still be regarded as an experimental craft 
intended for overational research. For example. its lift-fan. 
transmission. and control systems are verv different to those of 
its predecessor. This new craft has. in fact. been designed to 
enable operators to obtain practical exnerience with air-cushion 
craft “in the field.” It is reckoned to be capable of “ stretch” 
to become a 40-ton 100-passenger craft. 

Overall leneth of the SR-N2 is 63 ft. and its beam is 29 ft. 
6 in. Normal internal tankage of 850 gal. gives it a maximum 
range of 200 nautical miles at an estimated direct operating 
cost of 4.5 pence ver passenger-mile. Hover height at cruising 
conditions is 12-18 in. and at a light weight, 30 in. Specially 

esigned for water operation the craft has a boat-like bow and 
can achieve 10 knots as a displacement vessel. 

At the end of last year. Mr. M. J. Brennan, who had been 
chief designer at Saunders-Roe during the design and early 
development phases of the SR-N1, joined Folland Aircraft as 
chief engineer. And soon afterwards, not unexnectedly, it 
became known that the Hawker Siddeley Group-——of which the 
Folland company is a member—had become interested in 
cushion-riding craft and that there was some active work in 
progress at Hamble to this end. 

Few details of this work have come to light but it has recently 
been disclosed that the initial studies have culminated in a 
ground effect research machine (known as the GERM) for the 
practical full-scale investigation of the principles and character- 
istics established by the team’s preliminary work. A 
photograph of this craft has now been published and shows it 
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Top, a model of the 27-ton Saunders-Roe SR-N2 project, 

powered by four Blackburn A.129 shaft-power turbines. 

Above, an artist’s impression of the Vickers-Armstrongs 
7}-ton project. 


to be a very neat little craft with cabin accommodation for two. 

The powerplant for the Folland GERM comprises two 700 
c.c. Royal Enfield twin-cylinder motorcycle engines located at 
the rear of the vehicle. One of these drives the lift fan and the 
other drives a ducted fan mcunted on top of the craft behind the 
cabin to give thrust for forward propulsion. Presumably this 
fan can be swivelled to give directional control. 

Along the side of the vehicle, above what must be the 
displacement hull and curtain jet ducting are grille intakes, for 
the lift fan and powerplant. It is unlikely that a single large 
fan would be used for the lift curtain and one would expect that 
within the body of the craft are a pair of tandem ducted fans. 

According to Hawker Siddeley, research craft of this type 
are “capable of being modified without any major structural 
changes to incorporate representative side-wall designs, 
recirculation systems and more advanced methods of control 
as required. They may also be used for on-the-spot investi- 
gations into operating problems in various parts of the World.” 

The first Folland GERM is at a comparatively early stage of 
its development at the present time but from it should come a 
great deal of useful information upon which to base future 
production-type craft. It is, in fact, part of a_ research 
programme which, it is hoped. will lead to the production of the 
* Hovertruck "—a utility vehicle mostly for over-land operation 
with a speed of 30 m.ph. and carrying loads of up to 5 tons. 

Vickers-Armstrongs (South Marston), Ltd., also has a team 
working energetically on the problems of air-cushion craft. 
Again, no details of the work at present being done have been 
given. but it is known that a small, relatively simple, vehicle 
for full-scale research has been built and is in the early stages 
of evaluation; it has, in fact, been reported that tethered hover- 
ing tests are in progress. As in the case of other companies, 
the object of the exercise at this stage is primarily to prove 
the svstem that has been proposed after initia] investigation, 
and to provide data for the design of more ambitious produc- 
tion-type projects in due course. 

Two such projects have, in fact, been disclosed by Vickers- 
Armstrongs. The first is a craft weighing 16,500 Ib. and 
probably powered by three Blackburn Turmo turbine engines 
to cruise at 60 knots at a hover height of 12 in. Its normal 
payload would be 3.000 Ib. and its range 120 nautical miles 

Overall leneth of this craft has been given as 49 ft. 9 in. and 
its beam as 20 ft. 1 in.: forward propulsion would be by two 
propellers at the rear of the craft. No details of its sustentation 
svstems have been disclosed. although mention has been made 
of “an improved air jet System.” 

The company is at pains to emphasize that even this craft 
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is intended initially as a research and trials vehicle to give 
first-hand information on the handling and stability charac- 
teristics of the larger type of craft. It should also provide 
operational and performance studies to be made in realistic 
conditions. 

The second Vickers-Armstrongs project, of which mention has 
been made, is a much larger craft with accommodation for up 
to 200 passengers and 12 cars or the equivalent freight loads. It 
would be surprising, however, if the versatile South Marston 
team were to confine its thoughts at this stage entirely to these 
particular proposals. Doubtless it has other applications and 
ideas for cushion-riding craft in mind. 

The fourth member of the quadripartite “ Hovercraft Club ~ 

William Denny and Brothers—is rather more remote from 
aeronautical interest than the other three. The Denny project 
is a large over-water ferry capable of speeds of around 30-40 
knots. Little information is available but it is believed to be 
of the side-wall type—-that is to say the “ hull” has side keels 

or walls—which remain immersed when the vehicle is riding 
on its cushion. and air curtains are provided only at the front 
and rear 

It has heen reported that, as a step towards this project, a 
15-ft. model is nearing completion at the company’s Dumbarton 
shipyard. This model is said to weigh about a ton. 

As already mentioned, there is a fifth member of the hover- 
craft industry in this country which, so far, has remained out- 
side the H.D.L. group. To this “ independent “—Britten- 
Norman, Ltd., of Bembridge, on the Isle of Wight—went the 
distinction of producing Britain’s second air-riding research craft. 

Known as the Cushioncraft, this vehicle made its début at 
the end of June and since then some 17-20 hr. of development 
“flying” have been completed. Intended as an operational 
research vehicle, the Cushioncraft differs from the Saro SR-N1 
in having a large peripheral rotor to provide the air curtain. 
This is driven by a simple friction arrangement comprising an 
automobile wheel in contact with its rim and driven from a 
Coventry Climax car engine. Forward thrust and directional 


Above, an artist's impression of 
the Denny project for a huge ¢ 
cushion-riding river ferry. be WLLL ae Mo) an 


: ry Lew t 


Right, the SR-N1 arriving at 
Dover after its Channel crossing 
and arousing great interest 
among the holidaymakers. This 
trip was made before the 
Marboré turbojet was added. 
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control is by two differentially operated helicopter tail rotors 
acting as pusher propellers. 

The first “ flights” with this craft brought to light a number 
of problems which have since been overcome. For example, 
the large peripheral rotor proved to be so gyroscopically stable 
that when the machine pitched for any reason a correspond- 
ing roll developed and a circular oscillation could be set up. 
This necessitated the introduction of a measure of destabiliza- 
tion and there are now 216 stator blades below the rotor in the 
main duct 

Fairly early, too, it was found that with the two forward- 
propulsion rotors, direction control was difficult to achieve 
and a comparatively large swept fin is now a feature of the 
craft. It was also found that with the automobile gearbox used, 
the propeller r.p.m. that could be obtained were not high 
enough and the differential thrust available for directional 
control was not sufficient. 

This, coupled with the fact that to get the required main 
rotor r.p.m., bottom gear had to be used—in effect, it was a 
case of a “ short-life” gear being used for contunuous operation 

led to the conclusion that a special gearbox would be necded. 
Therefore a single-speed spur-gear unit has been made especi- 
ally for the Cushioncraft. In addition to being a much simpler 
unit this gives about twice the propulsion rotor r.p.m. than 
the original automobile gearbox. 

Another mechanical problem that arose was that the solid 
rubber-tyred Auster tailwheel units used as bearings for the 
main lift rotor tended to burn under the friction loads imposed. 
These tyres have now been replaced by Duthane ones made 
by Dunlop. 

A form of roll control has also been found necessary for 
the Cushioncraft. This has been provided by having three of 
the lift duct segments on each side fitted with small flaps 
which would partially close the duct in those areas and act 
as lift spoilers. These flaps—each side trio acting together— 
are operated through pedals in the cockpit. 

It seems fairly clear now that the Cushioncraft has already 
served a most useful purpose as an experimental craft from 
which a good deal of valuable experience has been built up. 
The Bembridge team already have something larger and more 
ambitious in mind; it may bear little resemblance to their 
first-generation craft but it will certainly embody many ol 
the lessons learned. 

Indeed, this sort of trial and error approach is part and parcel 
of the whole air-cushion-craft business at the present stage of 
its progress. Enough has been said in these notes to have shown 
that in this country, the work that is being done 1s extensive 
and that the projects that are in the early study phases are 
as imaginative and practical as any to be found elsewhere in 
the World. Technologically, the practical experience gained 
during the past two years or so has given us an invaluable lead 
in a new area of development which offers remarkable prizes. 

However, radical advances have a habit of taking time to 
bring properly to fruition and it would be a great pity if, 
because of premature enthusiasm—understandable though it 
might be—the apparent slowness of progress were to be seen 
out of perspective. There is nothing more disheartening to 
those anxious and trying to make progress than to be thought 
guilty of holding it up. Festina lente is still good counsel, even 
in a highly competitive world.—F. T. Meacock. 
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Helicopters and VTOL Aircraft Surveyed 


On this and the following ten pages we give information 
about the principal rotary-wing and V TOL aircraft in pro- 
duction or under active development throughout the World. 
Technical data are tabulated on pages 781 to 783. 


BRAZIL 


BAUMGARTL PB-64 

Best remembered for the tiny Heliofly 
strap-on helicopters with which he experi- 
mented in Austria during the War, Paul 
Baumgart! has been continuing his work in 
Brazil since 1948. His PB-60, a 100-Ib. 
rotor-kite, was followed by the PB-63 single- 
seat light helicopter of conventional single- 
rotor layout. 

Now, utilizing two pulse-jets developed by 
the Departamento de Moitores of the 
official Brazilian Centro Technico de Acro- 
nautica, he has progressed in the PB-64 to 
an ultra-light tip-driven helicopter with a 
difference 

The engines, instead of being mounted 
on the blade-tips, are carried by a dual- 
purpose driving-stabilizing bar at 90° to 
the rotor. This is claimed to reduce blade 
stresses, improve autorotative performance 
and give better control and stability. 


BELJA-FLOR BF-1 

The V-type intermeshing twin tail rotors 
of the two-seat Beija-Flor are a feature also 
of the German Borgward Kolibri. Both 
were designed by Prof. Heinrich Focke, 
whose pre-War Fw 61 was one of the first 
helicopters to have a really practical per- 
formance 

His brief on the Beija-Flor project was 
to use materials almost entirely of Brazilian 
origin. Because of the undeveloped state 


of the aircraft and accessory industries in 
that country, the result was a high structure 
weight in the prototype 

It is hoped to remedy this in the pre- 
series of three production models now under 
construction. Meanwhile the prototype has 
logged well over 100 flying hours. 


GREAT BRITAIN 

HAWKER P.1127 

To combine the performance of the 
Hunter, or better, with the vrot charac- 
teristics of a helicopter was the aim of Sir 
Sydney Camm and his design team when 
they started work on the P.1127. Vertical 
take-off and landing were made possible by 
Bristol Siddeley’s unique swivelling-nozzle 
BS.53 turbofan and brilliant engineering has 
taken care of the rest. 

No deadweight lifting engines have to be 
carried around in cruising flight and a 
thorough test programme has already proved 
the reliability of the rotating nozzles. When 
a take-off run is possible, either normal or 
short with the nozzies partly swivelled, a 
heavy overload of fuel or weapons becomes 
practicable. This technique could revolu- 
ionize technical fighter operations. 
photograph, three-view drawing and full 
description appear on pages 766 and 767 
of this issue. 


SHORT SC.1 
-Rolls-Royce’s formula of using low- 
specific-weight lift engines for vrow flight, 
pioneered with the “ Flying Bedstead ” and 
brought to a high degree of efficiency with 
the SC.1, holds tremendous promise for the 
supersonic airliners and other high-speed 
types of the future. 

In combination with Short’s advanced 
auto-stabilizer and control system, it made 
the SC.1 the undoubted star of this year’s 
S.B.A.C. Display. The principle was already 
well known, with a bank of four RB.108 
turbojets for vertical lift and a fifth RB.108 
in the tail for forward thrust. The SC.1 
displays none of the marginal stability or 
hesitant transition associated with many 
experimental vrot types. It made its first 
full transition on Apr. 6, 1960. 

WESTLAND WIDGEON 

-This roomy five-seat development of the 
original Sikorsky S-S1 is in service from 
Hong Kong to Jordan and Brazil. To the 
500-b.h.p. Leonides engine of Westland’s 
version of the S-51, the Dragonfly, is added 
a completely new front fuselage, with a 
nose-door for stretcher-loading, and an S-55 
Whirlwind-type rotor head. 

The Widgeon can be supplied as a new 
aircraft or as a conversion of the Dragonfly, 
on wheels or pontoons. Optional extras 
include a hydraulic winch, sonar housing 
for anti-submarine duties and crop-spraying 
equipment. 


WESTLAND WHIRLWIND SERIES 2 
—Having acquired a licence to build the S-55 
in 1952, Westland’s early Whirlwinds differed 
little from the basic Sikorsky models. A 
major change was introduced in 1955 with the 
Series 2, adapted to take the British Leonides 
Maior engine 

This version has been supplied to the Royal 
Navy in large numbers as the Whirlwind 


§ Above left, Westland Gnome-Whirlwind. 
Left, Westland Belvedere. 


Top, Westland Wessex Mk.1. Above, 


Westland Scout P.531-2. 


HAS.7 anti-submarine helicopter, with pro- 
vision for carrying radar, dipping asdic and 
homing weapons. Others serve with military 
and commercial operators in many countries 

Two specially equipped Whirlwind HCC.8s 
form the helicopter component of The 
Queen's Flight. 


WESTLAND GNOME-WHIRLWIND 


—Joining the Whirlwind Series | and 2 in 
production at Yeovil is this new model 
powered by a de Havilland Gnome shaft- 
turbine. Performance is improved consider- 
ably, especially at high altitude and in high 
temperatures. 

The Royal Air Force has already placed a 
substantial order for the Gnome-Whirlwind, 
which will be designated HAR.10. There are 
plans also to re-engine the R.A.F.’s piston- 
engined Whirlwinds in due course 


WESTLAND WESSEX SERIES 1 AND 2 
—Like the Widgeon and Whirlwind, the 
Wessex is a licence-built Sikorsky design, 
in this case the 8-58. Adaptation to take 
a British powerplant led in this case to instal- 
lation of a Napier Gazelle shaft-turbine 

The Wessex was the first large turbine- 
powered helicopter to enter production. I 
is in service with the Royal Navy as the 
Wessex HAS.1, a combined anti-submarine 
search-strike aircraft 

Under development is the Wessex 2, 
powered by two Gnomes and with a con- 
siderably increased payload and perform- 
ance. 

WESTLAND BELVEDERE 
—Known as the Bristol 192 before the West- 
land company acquired the Bristol Aircraft 
helicopter interests, the Belvedere was flown 
for the first time on Jly. 5, 1958, and is now 
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in production for the Royal Air Force. Thirty 
are being delivered 

One of these helicopters showed its paces 
last June by achieving an overall average 
speed of 130 m.p-.h., excluding stops, when 
it flew from Britain to North Africa for 
tropical trials. Standard payloads include 
18-25 troops, 8-12 stretcher cases or 6,000 Ib. 
freight. 

In a flying crane rdle, loads of 
5,250 lb. can be hauled externally. Several 
commercial developments have been pro- 
posed, including the Type 194 with four 
Gnomes, which have been offered to B.E.A. 


up to 


WESTLAND ROTODYNE 

Development of this potential 54-70-pas- 
senger VIOL commercial transport—originally 
designed by the Fairey Company—is now 
being financed by a £4 million government 
contract, to which a further £1.5 million will 
be added towards the cost of introducing 
the type into service with B.E.A. in due 
course. New York Airways have said they 
will have five, with an option on 15 more, 
subject to satisfactory guarantees 

B.E.A. are thinking in terms of six, with 
an option on 14. Negotiations for a military 
version for the Army have been under way 
for some time. Deliveries are scheduled for 
1964-65. 


WESTLAND SKEETER 
-Twelve years of development 
last production versions of the two-seat 
Skeeter very different from the original 
Cierva-built prototype, which flew on 
October 10, 1948, with a 106 h.p. Jameson 
engine. The most important of the many 
variants are the A.O.P.10 (200-b.h.p. Gipsy 

200) and A.O.P.12 (215-b.h.p. Gipsy 
215) for the British Army and the 

Mks. 50 and 51 for the West 
in Air Force and Navy. 

During 1960, the Saunders-Roe division 
of Westland have developed a skid under- 
carriage for the Skeeter, which may be 
retro-fitted to the Army machines. One air- 
frame has been re-engined with a Blackburn 
Turmo shaft-turbine and is being used to 
develop auto-stabiliser equipment. 


made the 


WESTLAND P.531 

-Britain’s counterpart to the Alouette, this 
helicopter started life as a private-venture 
turbine-powered development of the 
Skeeter, powered by a 325-s.h.p. Turmo 
601 shaft-turbine and carrying five people 
The links with the Skeeter have long been 
severed and the P.531-2 Mk. 1, ordered for 
the British Army as the Scout, has a 968- 
s.h.p. (derated to 650-s.h.p.) Blackburn 
Nimbus shaft-turbine and an outstanding 
performance 

Following tests with a_ pre-production 
batch of three Turmo-powered P.531-O/Ns, 
which demonstrated their ability to operate 
from a small platform on a frigate in quite 
rough seas, the Navy also has decided to 
buy P.531s. These will carry a pair of 
homing torpedoes under the fuselage for 
anti-submarine work, operating from small 
escort vessels. 


CANADA 
AVIAN 2/180 GYROPLANE 


—Development of this two-seat autogyro 
has been delayed by an accident to the pro- 
totype early this year, which was not caused 
by any fault in the aircraft. A replacement 
is being built and Avian hope to complete 
flight tests and put the Gyroplane into pro- 
duction during 1961 

The prototype (Model 2/180B) had a 
mechanical drive-shaft to the rotor, but the 
production 2/180A will have a conventional 
unpowered three-blade rotor and a ducted 
propeller at the tail for propulsion For 
jump-starts, the rotor will be tip-driven 
from a compressed air bottle, which will 
be recharged in flight. 


AVRO AVROCAR (VZ-9V) 

-Developed under contract from the U.S. 
Department of Defense, as Weapon System 
606A, the VZ-9V Avrocar is no mere 
ground effect vehicle or “ flying-Jeep.” 
Three Continental J69 turbojets drive a 
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central fan which provides a high-pressure 
peripheral air curtain for vertical take-off 
and landing 

In forward flight the body of the Avrocar 
is intended to provide sufficient lift to 
permit cruising at high altitudes and at 
speeds up to 300 m.p.h. The prototype, 
which flew for the first time on Dec. 5, 1959, 
has been taken to California for further 
wind-tunnel and flight testing 


CZECHOSLOVAKIA 

HC-2 HELI-BABY 
—Prototypes of this two-seat light helicopter 
have been under test for several years, 
powered by an 83-b.h.p. Praga DH engine 
In the initial series of 200 production 
models, now reported to be under construc- 
tion, this will be replaced by a 105-b.h.p 
M 110, developed especially for the HC-2 

Layout is conventional, with a three-blade 
main rotor and two-blade tail rotor. Space 
for cargo or equipment is provided on the 
C.G. and the usual accessories will be avail- 
able, including spray-booms for crop- 
spraying 

HC-3 

—First details of this five-seat 
purpose helicopter were released this 
summer, but it is not yet known whether 
flight testing has started. The HC-3 is con- 
ventional in layout, with three-blade main 
and tail rotors, driven by a 240-b.h.p. 
M 108H six-cylinder horizontally opposed 
engine 

In addition to passenger and freight trans- 
port duties, the HC-3 is intended for use in 
training, air ambulance, agricultural and 
search and rescue réles 


FRANCE 

HELICOP-AIR GIRHEL 

-This little side-by-side two-seat autogyro 
put in a surprise appearance at the last 
Paris Salon. It was stated that two versions 
were under development 

The Girhel LS0, of which the prototype 
is representative, has a 90-b.h.p. Continental 
C90 engine and range of 310 miles at 87 
m.p.h, with a pilot and 220 Ib. payload. The 
Girhel LS1 has a _ 150-b.h.p. Lycoming 
engine and range of 620 miles at 112 m.p.h 
with two passengers and baggage 

Design is conventional, with a mech- 
anical drive from the engine for jump 
starts. Small wings, spanning 19 ft. 8 in., 
off-load the three-blade rotor in cruising 
flight 

SUD-AVIATION S.E.3210 FRELON 

The S.E£.3210 is the production version of 
the Frelon, with three 1,250-s.h.p. Turbo- 
méca Turmo IIIC shaft-turbines, The two 
prototypes, of which the first flew on Jne. 10, 
1959, are designated S.E.3200 and have 750- 
800-s.h.p. Turmo ITIBs. 

By carrying fuel in two outboard tanks, 
one on each side of the fuselage, Sud- 
Aviation have been able to provide an 
unobstructed cabin almost 23 ft. long by 
6 ft. 3 in. wide and 6 ft. high. This gives 
ample room for 28 fully equipped troops 
for short-range operations (up to 60 miles) 
or two tons of freight on medium stages 
(up to 185 miles). 

Fifteen stretcher patients and two attend- 
ants can be carried 250 miles. Military 
versions can be armed with four Nord SS.11 
wire-guided missiles or anti-submarine search 
and strike equipment 


SUD-AVIATION 5S.E.3130 ALOUETTE 
ll 


general- 


One of the most successful products of the 
French aircraft industry, the Alouette is 
leaving the assembly line at the rate of 16 
per month and 432 had been delivered by 
September of this year. Orders then stood 
at 598 

Recent orders and re-orders, notably by 
the West German Government, however, are 
enabling Sud-Aviation to plan production 
of at least 700, including those assembled 
by Republic in the United States and Saab 
in Sweden. Normal accommodation is for 
a pilot and four passengers. 


SUD-AVIATION  5S.E.3160 ALOUETTE 
il 


-The 
Alouette II via 


Alouette III was evolved from the 
the S.E.3131 Gouverneur 
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Top, Avro Avrocar VZ-9V. Above, 
Sud S.E. 3160 Alouette Ill. 


with enclosed fuselage and the S.E.3150 with 
an early Artouste III shaft-turbine. Its 
Artouste IIIB gives considerably more power 
than the Artouste II of its predecessor. 

t can carry a pilot and six passengers or, 
with the side doors removed, eight troops 
facing outward, with their legs dangling over 
the side. The first of two prototypes flew 
on Feb. 28, 1959, and Sud-Aviation hope to 
start delivery of an initial batch of 200 
during 1961. 


SUD-AVIATION S.0.1221 DJINN 


The Djinn was the first helicopter to 
feature a cold-jet rotor, tip-driven by com- 
pressed air from a turbo-generator without 
any form of combustion in the nozzles. It 
first flew on Dec. 16, 1953, and 150 have 
been built for service in 11 countries. 

Standard payload comprises a pilot and 
passenger side by side in the cabin, but the 
Djinn is also used widely for crop-spraying 
and as a light military casualty evacuation 
aircraft with an external litter on each side 
of the fuselage. 


WEST GERMANY 


BORGWARD KOLIBRI 1 

First post-War helicopter of German 
design to fly successfully, the Kolibri was 
designed by Prof. Heinrich Focke and has 
much in common with the Beija-Flor which 
he designed earlier in Brazil. The engine is 
moved from the nose to a more traditional 
position aft of the cabin, but the Kolibri 
retains the Beija-Flor’s twin intermeshing tail 
rotors 

The prototype was first flown on Jly. 8, 
1958, by Ewald Rohlfs who did much of 
the testing of the pre-War Focke-Wulf 
Fw 61 helicopter. Trials have gone well and 
Borgward are planning to put the Kolibri 
into production as a transport for a pilot 
and two passengers, two stretchers or 660 Ib. 
of freight. 
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ITALY 
AGUSTA AZ 101G 
A little-known fact about the AZ 101G 
is that Piasecki Aircraft of Philadelphia 


U.S.A... have contributed to Its engineering 
and development. With three de Havilland 
Gnome shaft-turbines, it is therefore quite 
an “international” project and its per- 
formance estimates — well foreshadow 
even more international sales. 

With a higher gross weight than either 
the Sud-Aviation Frelon or Sikorsky S-61 
the AZ 101G is designed to carry up to 30 
assengers, 16 stretcher patients or equiva- 
fent freight. Both the rear loading ramp and 
nose-doors can be left open in flight to 
enable lengthy loads to be accommodated 
semi-internally as an alternative to the more 
usual under-fuselage flying crane technique. 
First flight is imminent 


AGUSTA-BELL MODEL 102 


As a follow-up to their highly successful 
licence production of the Bell 47, Agusta 
have developed this attractive 9-10-seat 


general-purpose helicopter from the original 
Bell Model 48. Production is already under 
way. with three destined for service with 
Elivie, the helicopter-operating associate of 
Alitalia, in the Naples area. : 

Up to 1.940 Ib. of freight can be carried 
internally or externally. The cabin is large 
enough to take four stretchers and an 
electric winch can be fitted for rescue opera- 
tions. The prototype Model 102 flew for 
the first time on February 3, 1959. 


AGUSTA A 103 

The prototype of this little single-seater 
has been flying successfully since October, 
1989 It is an all-Agusta product, being 
powered by one of the company’s own 
range of light aero-engines, although the 
Bell-type rotor system, with stabilizer bar. 
is utilhzed 

Despite its relatively low power (85 b.h.p.). 
the A 103 has a maximum speed of 93 
m.p.h. and a hovering ceiling of 2,000 ft. 
out of ground effect, This has encouraged 
Agusta to develop from it the A 104 
Helicar, as described below. 


AGUSTA A 104 HELICAR 

Even the best single-seat helicopter has its 
limitations, so Agusta have scaled-up the 
A 103 very slightly to produce the two-seat 
A 104. Again the powerplant is one of 
their own range, the 140 b.h.p. (derated to 
120 bhp. M.V. A 120 flat-four, driving 
a Bell-type two-blade rotor system. 

Seats are side by side, with provision for 
dual controls, auto-pilot and hydraulic boost 
system. An under-fuselage hook takes care 
of bulky freight loads and Agusta plan to 
adapt the aircraft for all the usual agricul- 
tural, observation and general aviation 
duties 


FIAT MODEL 7002 

A prototype of this extremely practical 
helicopter was completed at least eight 
months ago, but flight trials have had to 
Fiat 4700 turbo- 


wan development of its 
generator. 
Design-wise, the Model 7002 would be 


difficult to improve. It is, unashamedly, a 
square-section box of maximum roominess 
and minimum structure weight, hung under 
a massive two-blade rotor, with the engine 
aft of the cabin, the fuel tanks above it. and 
a short tail-boom for the ducted tai] rotor. 

The rotor is tip-driven by “ cold-jets,” 
without combustion at the nozzles, and it 
is hoped to carry a pilot and six passengers. 


LUALDI L.59 
—Those fortunate enough to have seen the 
L.59 prototype at the Venice Air Show last 
summer will not need to be told that this 
is one of the neatest and best-designed four- 
seaters in the air. Despite its small size, the 
cabin is very roomy. 

Nor has the field of vision suffered over- 
much by the car-type engine position, under 
a bonnet at the front. Windows all round 
the cabin give a virtual 360° lateral view 
and the sides are also well glazed. Engine 
accessibility has been given special attention 
and the ejector exhaust system is claimed 
to offer a useful power bonus 

Fuel is carried in tanks above the cabin. 
The prototype, built in co-operation with the 
Italian A.R.B. and American F.A.A., has 
been bought by the Italian Army. 


Agusta A 103. 


JAPAN 
HAGIWARA HCX-4 


—Eight years of development have brought 
the Hagiwara single-seat light helicopter to 
its present configuration. The original pro- 
totype had blade-tip pulse-jets which proved 
so noisy and difficult to ignite that the 
switch to ramjets was made in 1955 

For a time the cabin was enclosed, but 
the fourth prototype has been stripped of 
all non-essential structure in the interests of 
performance and payload. In addition to 
work on the HCX-4, Mr, Hagiwara has 
built and tested at least three small ground- 
effect vehicles in recent months, 


NETHERLANDS 
NHI H-3 KOLIBRIE 


Although far from handsome, the little 
ramjet-powered Kolibrice comes very near 
to the ideal of a simple airborne prime 
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NHI H-3 Kolibrie. 


mover for two people or a pilot and 825 |b 
of assorted payloads Up to four 100-litre 
(22 Imp. gal.) fuel tanks can be slung under 
the cabin, for varying range payload 
requirements. 

One, two or three of the tanks can carry 
liquid chemicals in the sprayplane réle which 
has become the Kolibrie’s main application 

Except for the rotor blades, which are 
manufactured by Fokker, Aviolanda now 
build the entire aircraft and its engines, 
having taken over management of the NHI 
company in May, 1959 hey are currently 
producing a second series of 10. with 
S1-lb.s.t. TJSA ramjets, in place of the 44- 
Ib.s.t. TJSs of the original series. The latter 


can be modified easily to the latest 
standards. 
SOVIET UNION 
KAMOV Ka-15 
-By comparison with other Soviet heli- 


copters, little is heard of the two-seat Ka-15 
This may imply that its uses are mainly 
military, and it has certainly been taken on 
board Soviet warships for anti-submarine 
duties. 

Others are reported to be used for agri- 
cultural work and Aeroflot are known to 
have evaluated a version designated Ka-15M 
for air ambulance work, with two external 
Stretcher panniers. Proof of the aircraft's 
capabilities is given by its F.A.L-recognized 
records of 101.19 m.p.h. over a 100-km 
closed circuit and 105.91 m.p.h. over a 
500-km. circuit. 


KAMOV Ka-18 


—This is a four-seat version of the Ka-15, 
using the same 275-b.h.p. Ivchenko AI-14V 
engine and coaxial contrarotating three- 
blade rotor system. The fuselage has been 
lengthened and, according to U.S. engineers 
who have flown the Ka-18, the result is a 


roomy, versatile and pleasant - to - fly 
helicopter. 

It is used by Aeroflot for taxi, mail 
delivery and crop-spraying duties and is 


now being offered for general commercial 
sale, including export. The data for this 
aircraft given in the table on page 781 and 
those for the Mi-! and Mi-4, are taken from 
officially supplied Soviet sales brochures. 


(Continued on page 775) 


Far left, Fiat 7002. 
Left, Lualdi L.59. 
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| brings economic operation to 
| a new generation of helicopters 


Member Company of the Hawker Siddeley Group THE DE HAVILLAND ENGINE COMPANY LIMITED 
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LOOK AFTER =. 
YOUR DE-IGING = 
PROBLEM. 


Rolls-Royce use Dunlop De-icing Systems 
exclusively for their ‘Dart’’ and ‘‘Tyne”’ engines. 


~ an oe 


AIRCRAFT FITTED WITH DUNLOP DE-ICING AND HEATER MAT EQUIPMENT INCLUDE 
ARGOSY - AVRO 748 - BREGUET ALIZE - BRITANNIA - CANADAIR C.L.44 - FRIENDSHIP 


GANNET - HERALD - SHACKLETON - VANGUARD - VISCOUNT AND VULCAN 


DUNLOP 


@ Dunlop Rubber Company Limited, Aviation Division, Foleshill, Coventry 
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SOVIET UNION (Contd.) 
MIL Mi-I and MOSK VICH 


First Russian helicopter to go into large- 
scale production, the Mi-l has by no means 
reached the end of its development potential, 
as was proved by the appearance this 
summer of the Moskvich. Although similar 
in general appearance to the — earlier 
versions, this is much improved in both the 
standard of passenger accommodation and 
flying characteristics. 

Ihe rotor blades are now all-metal, con- 
trols are hydraulically powered and _ the 
aircraft is cleared for day and night all- 
weather flying. Like the standard Mi-INKh, 
it carries a pilot and three passengers, with 
provision for external stretcher panniers 


(accessible from the — cabin, through 
**tunnels.”” to enable the patients to be 
tended in flight), mail canisters. crop- 
spraying gear pontoons and other 


accessories. The Mi-INKh is built also in 
Poland as the SM-1! and five-seat SM-S2 


MIL Mi-4 


One of the. best helicopters of its class 
in the World, the Mi-4 is the mainstay of 
both <Aecroflot’s 6,000 miles of helicopter 
Passenger routes and the Soviet Armed 
Forces’ rotary-wing units Many have been 
exported to Egypt. Austria, Belgium, the 
Yemen, Cuba, India, Italy, Switzerland and 
other countries 

The standard military Mi-4, which entered 
production in 1952, carries 14 troops, or 
3.§20 Ib. of frieght or vehicles. which are 
loaded through’ clamshell rear doors. 
Normal accommodation in Acroflot’s Mi-4Ps 
is for 8-11 passengers, with toilet, wardrobe 
and baggage space 
This version can be recognized by its 
larger, square windows and usually spatted 
wheels, The widely used agricultural 
version is the Mi-4S 


MIL Mi-6 


Very litt'e has been heard recently of the 
Mi-6, wh'ch is by far the largest helicopter 
yet flown and still holds the helicopter speed 
record of 167.206 m.p.h., plus three payload- 
to-height records One report has stated 
that five were built for development testing 
and that 30 have been ordered for survey 
work in Siberia 

The November 24 issue of Soviet Weekly, 
in a feature on Russia’s commercial heli- 
copter operations, referred to it as “ one of 
the most popular of the larger helicraft,” 
but there is no confirmation of its being in 
service. At the time of its first crop of 
record-breaking flights, in October, 1957, it 
was stated to have normal seating for 80 


Passengers, with room for up to 120 on 
high-density routes 

In one of its weight-lifting flights. it 
carried a payload of 26,464 Ib. to a height 
of 2,000 m This payload is greater than 
the all-up weight of any other current heli 
copters except the Sikorsky S-56 and S-60. 
Yak-24, and Westland Rotodyne 


YAKOVLEV Yak-24 


More than eight years after its develop 
ment was started, this big twin-engined 
tandem-rotor helicopter is entering service 
with Aeroflot under the designation Yak-24K 
Identifiable by its large square windows 
this version has eight seats in two rows with 
a centre aisle and is said to cruise at 
116 m.p.h 

Its fuselage is considerably shorter than 
that of the military Yak-24, which has been 
in service for some five years and carries 
up to 40 troops, or freight and vehicles 
Originally the Yak-24 utilized two Mi-4 
engine-transmission-rotor systems: but the 
latest versions have a 10-ft. increase in roto: 
diameter and much-revised tail surfaces 


SPAIN 
AEROTECNICA AC-12 
The ** AC ™ in the designation of this two 


seat light helicopter stands for Aecrotecnica 
Cantinicau, and it is a direct development 
of the MC-101 light helicopter built by 
Matra in France in 1952 to the design of 
Jean Cantinieau. M. Cantinieau has sinc 
been responsible for all Aerotecnica heli 
copter projects 

His engine-over-the-cabin configuration 
pioneered by the MC-101, and retained in 
the subsequent designs, has been followed by 
many other companies. In the AC-12. which 
flew in prototype form on Jly. 20, 1956, the 
engine drives a three-blade rotor via a 
transmission and reduction gear built on 
automotive principles 

The Spanish Government ordered a 
production batch of 12, with the military 
designation XZ-1 


AEROTECNICA AC-14 

A five-seater, the AC-14 is considerably 
larger than the AC-12, but follows the same 
general configuration. Main differcnce is 
that the AC-12’s tail rotor is replaced by 
a jet-deflection nozzle at the tail, which use 
residual thrust from the Artouste shaf 
turbine to provide anti-torque control in 
vertical and low-speed flight 

During cruising flight the residual thrust 
is used to increase forward speed, torque 
control then being provided by the two small 


Bell 47} Ranger four-seat helicopter. 


Kamov Ka-18 (top left), Mil Mi-4 (above), 
and Mil Mi-6 (left). 


rudders. Six AC-1l4s were ordered by the 
Spanish Government, under the designation 
XZ-4, and the first of these flew on Jly. 16 
1957 


U.S.A. 


BELL MODEL 47G-3 TROOPER 

Since the prototype Bell 47 flew in 1945, 
well over 2,500 aircraft of this basic type 
have been bought by civilian and military 
customers. More than half of this total have 
gone to the U.S. Services (designation H-13, 
HTL), and they were widely and successfully 
used for front-line casualty evacuation duties 
in Korea 

The performance of the latest Model 
47G-3, particularly at high altitudes, shows 
a vast Improvement over that of the early 
versions In place of their 178-b.h.p. 
Franklin engine it has the new turbo- 
supercharged Franklin 6VS-335, which main- 
tains its full sea-level rating of 225 b.h.p 
up to 15,000 ft 

The 47G-2 is also still in production with 
a 260-b.h.p. (derated to 200 b.h.p.) Lycoming 
VO-435 Ihe 47 series is manufactured in 
Italy by Agusta and in Japan by Kawasaki: 
Merckle are assembling 60 Agusta-built 47s 
in Germany 


BELL MODEL 47J-2 RANGER 

The Ranger was introduced as a dual 
purpose utility/de luxe vers‘on of the Model 
47 with a lengthened, streamlined cabin seat- 
ing four persons instead of the usual three 
It is used for a wide variety of commercial 
applications 

In addition, the U.S. Navy ordered 18 
HTL-7s for basic and instrument flight 
training; HUL-Is for utility duties and ice- 
breaker patrol; and two HUL-ICs for the 
Coast Guard. Two HUL-2s are now being 
built with 250-s.h.p. Allison YT63-A-3 shaft- 
turbines for evaluation 

Two de luxe Model 47s were supplied to 
the U.S.A.F.. under the designation H-13J, 
and intended specifically for use by the 
President and his aides 


BELL MODEL 204 
Destined to become the U.S. Army's 
standard utility helicopter, the Mode] 204 


was first flown in prototype form on Oct, 22 
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Top, Bell HU-1A Iroquois. Above, 
Bensen B-10 Prop-Copter. 


U.S.A, (Contd.) 


1956, with the designation XH-40. Three 
XH-40s and six YH-40s were followed in 
mid-1959 by the first of nine pre-production 
aircraft, re-designated HU-1A Iroquois, and 
deliveries of an initial production batch of 
100 began last spring 

This version has a 


700-s.h.p. Lycoming 
TS3-L-1 shaft-turbine and carries a_ pilot 
and five passengers or 3,000 Ib. of freight. 
The HU-IB (commercial Model 204B) has a 


1,000-s.h.p. TS3-L-5 and seats for eight 
passengers 
The HU-ID will have a_ 1,100-s.h.p. 


PS3-L-9 and a longer cabin accommodating 
12 troops Variants are the instrument 
trainer version of the HU-1A, of which the 
U.S. Army is having 14, and the commercial 
204B built in Italy by Agusta with a D.H. 
Gnome shaft-turbine. 


BELL X-14 

This smal] jet-deflection research aircraft 
is back in the news following NASA's 
decision to re-engine it with two General 

lectric J85s, to evaluate these engines as 
powerplants for vrow flight. 

It flew originally with a pair of Bristol 
Siddeley Vipers and showed its paces in May, 
1958, when it rose vertically from a runway 
at Edwards AFB. made a transition to for- 
ward flight, circled the airfield at 160 m.p.h. 
and then returned to its starting point, 
hovered and landed. The jet-deflectors are 
mounted aft of the engincs and are able to 
divert the jet efflux at any angle from 
vertically downward to horizontal for normal 
cruising flight 


BELL XV-3 
Development of this _ fixed-wing/tilting- 
rotor convertiplane is being continued under 
a contract awarded in 1959. First flown 
on Aug, 23, 1955, the original prototype was 
written off in a crash landing in October of 
the following year after making 15° tran- 
sitions from vertical to forward flight. 

A change from three-blade to two-blade 


Boeing-Vertol YHC-1. 
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rotor/airscrews was made in the second 
prototype and on Dec. 18, 1958, this aircraft 
made its first full conversion, taking off 
helicopter-fashion with the plane of the 
rotors parallel to the ground, and then tilting 
the rotors forward and down through 90° 
for forward flight, with the fixed-wings 
providing all necessary lift. Since then it 
has repeated this transition regularly. 


BENSEN B-8M GYRO-COPTER 
—Like Topsy, this little craft “just growed” 


from the unpowered Gyro-Glider rotor- 
kites which Igor Bensen has been mass- 
producing as finished aircraft and in kit 


form for many years. Youngsters of 10 are 
said to have built their own Gyro-Gliders 
and learned to fly them when towed behind 
a car, 

The same rotor-kite on floats instead of 
wheels becomes the Hydro-Glider. With a 
dinghy hull instead of floats, as the Gyro- 
Boat, it becomes a flying-boat. 

The Gyro-Copter is the same basic air- 
frame with a target drone engine mounted 
aft of the rotor pylon. Either overhead or 
floor contro] columns can now be used, and 
a mechanical drive can be fitted for jump- 
starts, 


BENSEN B-9 LITTLE ZIPSTER 
—First helicopter produced by Bensen, the 
Little Zipster has been offered commercially 
since early 1960. Its general configuration 
is very like that of the Gyro-Copter, but it 
has co-axial contra-rotating powered rotors. 
The familiar Bensen overhead stick control 


Bensen B-9 Little Zipster. 


is retained to tilt the entire rotor head and 
so dispense with the usual complex rotor 
head mechanism. It is claimed to be very 
simple to fly, but construction is less easy 
than that of the Gyro-Copter and the Little 
Zipster is being produced only in ready-to- 
fly form. 


BENSEN B-10 PROP-COPTER 


—With this experimental vTot prototype, 
Igor Bensen has attempted to produce a 
very simple form of “flying jeep.” A 


standard McCulloch drone engine its 
mounted at each end of a rectangular ver- 
tical frame, driving 50-in. diameter 


horizontal airscrews, 

The pilot sits astride the frame and con- 
trols the aircraft by means of air deflector 
vanes operating in the propeller slipstream. 
Few details have been released, except that 
the prototype flew for the first time on 
Aug. 6, 1958, and is still under development. 


BOEING-VERTOL MODEL 107 


—One of the most important helicopters 
currently in production in the United States, 
the Model 107 is the aircraft with which 
New York Airways plan to build up their 
network of passenger services in the early 
‘sixties and with which the U.S. Army will 
re-equip its helicopter assault units 

The prototype, which flew on Apr. 22, 
1958, was designed as a 23-seat amphibious 
transport with two 850-s.h.p. Lycoming T:53 
shaft-turbines. It was followed by an 
evaluation batch of three YHC-1As for the 
U.S. Army with 850-s.h.p. General Electric 
TS8-GE-6s, and one of these has been 
re-engined with 1.050-s.h.p. CTS58-100s as 
the prototype of the commercial! 107-II. It 
flew in this form on Oct, 25, 1960. 

Major production version for the Army 
is the YHC-IB Chinook. a _ considerably 
larger aircraft with 1,940-s.h.p. Lycoming 
TS5-L-5 engines and seats for up to 32 
troops. Ten have been ordered to date 


BOEING-VERTOL MODFL 44 
—Although superseded by the new Model 
107 and YHC-1I, the Model 44 and H-21 
Work Horse tandem-rotor piston-engined 
helicopters continue in service in large num- 
bers, not least on New York Airways 
thriving passenger network. 

A total of 288 of the various versions of 
the H-21 were supplied to the U.S.A.F. and 
Army, for Arctic Rescue and as 22-troop 
assault transports. Twelve went to the 
R.C.A.F. The commercial Model 44 seats 
14-15 passengers in airliner-style actommo- 
dation and is often fitted with large flotation 
bags around each wheel for emergency use. 
A military version is used for anti-submarine 
duties by the Swedish Navy. 


BOEING-VERTOL MODEL 76 (VZ-2) 
—First tilt-wing aeroplane to fly, in 1957, 
the VZ-2 also made the first successful 
transitions from vertical to horizontal flight 
and vice versa in July of the following year. 
It looks like what it is—the simplest pos- 
sible research vehicle to prove the practic- 
ability of the tilt-wing technique, using 
existing components wherever possible to 
Save money. 

Two rotor/airscrews are driven by a single 
Lycoming YTS3 shaft-turbine, which also 
drives vertical and horizontal ducted fans 
at the tail to provide control in hovering 
and vertical flight. The flight test pro- 
gramme is continuing under NASA sponsor- 
ship. 


BRANTLY MODEL B-2 
--First seen in England this summer, the 
B-2 is a two-seat ultra-light helicopter which 
flew for the first time in its original form on 
Feb. 21, 1953. The design has undergone 
considerable refinement since then and, 
following evaluation of a batch of five by 
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WITH ROLLS-ROYCE ENGINES 


The Short SC.1 research aircraft is powered by five 
Rolls-Royce RB.108 engines which provide thrust 
for lift and propulsion plus full air bleed for aircraft 
control. Special techniques of design and construce 
tion developed by Rolls-Royce give the extremely 
low specific weight and rapid handling characteristics 


required in vertical lift engines 


ROLLS-ROYCE 


RB.I108 
TURBO JETS 


Four RB.108 engines in a test rig. 
ROLLS-ROYCE LIMITED . DERBY . ENGLAND . AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 


Expansion creates a number of outstanding opportunities for top grade Mechanical Designers and Development Engineers. 


Write to the Manager, Technical Administration, Aero Engine Division 
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THE 
AVRO 


748... 


The world’s 
number one 
turbo-prop 

feeder liner. 


Quick turnround— More flights — Low operating costs — Greater profit margin 


HAWKER SIDDELEY 


AVIATION 
32 Duke Street, St. James's, 
London, S.W.1. 
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Cessna CH-1C Skyhook 


(Continued from page 776) 

the U.S. Army and Navy, under the designa- 
tion YHO-3BR, the decision was taken to 
offer the type commercially 

Deliveries to corporate customers in 
America have been under way for nearly a 
year, and production was reported to be at 
the rate of two per week in mid-1960 


CAPITOL COPTER 

Latest of the single-seat light autogyros 
to enter production in America is the Capitol 
Copter, somewhat reminiscent of the Bensen 
Gyro-Copter in general configuration but 
more refined, with a_ glass-fibre and 
Plexiglas enclosed cabin for the pilot. The 
prototype flew for the first time in Septem- 


ber, 1959, and Capitol hope to begin 
delivery of prefabricated kits for amateur 
assembly in the near future. 

Two models will he available the 


3CW M300 on wheels and the 3CFM400 with 
reinforced glass-fibre floats. The rotor has 
a high-strength light-alloy spar and lamin- 
ated wood skin, covered with a thin layer of 
glass-fibre. and has no_ collective-pitch 
mechanism 

CESSNA CH-IC SKYHOOK 

After more than six years of development, 
the four-seat CH-1 Skyhook helicopter has 
reached the stage where it can be added to 


Cessna’s wide range of business aircraft. 
Since 10 of the CH-1IB version were evalu- 
ated by the U.S. Army, under the designa- 
tion YH-41 Seneca, mechanical and 


aerodynamic changes have been made which 
provide complete static and dynamic 
stability. 

Features of the design are the nose mount- 
ing of the engine, for ease of accessibility, 
the use of only five gears in the main and 
tail rotor transmission systems, and a 
method of blade attachment which removes 
the need for pitch-change bearings. Produc- 
tion deliveries will begin next year 

CURTISS-WRIGHT VZ-7AP 

This “ flying Jeep was designed for the 
U.S. Army Transportation Corps by the 
former Aerophysics Development Corvor 
tion, which now operates as the Santa 
Barbara Division of Curtiss-Wright. First 
flown in 1959, it uses a single Artouste shaft- 
turbine to drive four small-diameter rotors 

A conventional! collective-pitch lever is 
used for climb and descent The control 
column changes the rotor pitch differentially 
for contro] in pitch and roll, and pedals 
operate a rudder in the jet efflux. Piloting 


techniques, aided by a stability augmenter, 
follow fairly orthodox helicopter practice 
Passengers, weapons or freight can be 


carried on a platform between the rotors. 


CURTISS-WRIGHT X-100 


The first intimation of the existence of this 


VTOL research aircraft was an announce- 
ment by Curtiss-Wright last spring that it 
had completed successful transitions from 


vertical to forward flight and vice versa 
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In view of the smallness of its fixed wings 
this fact b s out the company’s claim that 
the completely new ‘radial lift-force 
propelle with which fitted continuc 

» provide lift even when th have been 

ted down o provide propul 
sion for cruising No details of how 
they work ha leased, but Curtiss 
Wright are reportes building proto- 
types Of a SIX-SCal OX¢ ve aircratt, desig 
nated Model 200, using idial lift-force * 
prope sf VIOL operauion 

A much larger project on the same lines 
is the 30-50-seat Model 300 feeder-liner 

DE LACKNER DH-5 AEROCYCLE 

De Lackner were the first company in 


empt to simplify the one-man 
ling it upside-down so that 
the pilot stood above the rotor. The result 
was the DDH-4 Aerocycle and it was claimed 
that ordinary soldiers had learned to fly this 
aircraft in only 20 minutes. To change direc- 
tion the pilot merely leaned in the direction 
he wished to travel 

The current DH-5 prototypes are slightly 
more complicated, having handiebars for 
steering and, in some cases, elevators for 
longitudinal control. The only other control 
is a twist-grip throttle for the engine 


DEL MAR DH-1 WHIRLYMITE 

Although a new name in the helicopter 
business, Del Mar are well known as sup 
pliers of weapon system and training equip 
ment Their DH-! Whirlymite is flying at 
present as a one-man rotorcycle powered by 
a 60-b.h.p. Kiekhaefer Mercury piston 
engine 

Ultimate version will be a pilotless drone, 
with a 6$S-s.h.p. Solar Titan shaft-turbine 
Flown under remote control from the ground, 


America to a 
helicopter by tu 


this ultra-ight flying crane could be 
used for supplying front-line areas in the 
battlefield, casualty evacuation and recon- 


naissance Commercial versions are planned 
for production in 1961-62 


DOAK MODEL 16 (VZ-4DA) 

One of the most successful convertiplanes 
built to date, the VZ-4DA is a variant of 
the early tilting-rotor concept, with small- 
diameter ducted fans in place of rather 
clumsy large-diameter rotors. 

Each of the ducts has 14 glass-fibre inlet 
guide vanes which are deflected for roll con 
trol in vertical and hovering flight The 
fixed-piich fans each have eight stainless-steel 


blades, and there are nine stainless-stecl! 
stator blades behind each of them. 
Development was rapid. The prototype 


left the ground for the first time on Feb. 25, 
1958. By September, 1959. it had completed 
its 50-hr. acceptance programme for the U.S 
Army, including conversions 

DOMAN LZ-5-2 

Although general-purpose 
Typ 


this eight-seat 
helicopter was awarded its approved 
Certificate as long ago as Dec. 30, 1955, 
attempts to get it into production in the 
United States and Canada met with no suc 
cess Now it is reported that a first batch 
of 25 is being laid down in Sicily by a new 
company named Aeronautica Sicula, an asso- 
ciate of Ambrosini 

Features of the LZ-5-2, which flew in pro- 
totype form on Apr. 27, 1953, include a 
hingeless rotor and a hydraulic rotor control 
system The payload can be increased to 
2,250 Ib. for agricultural and freight duties 
by removing the accordian-type cabin doors 
and other non-structural components and 
skin covering 


GYRODYNE YRON-1 ROTORCYCLE 


Having started as a simple portable heli- 


copter able to carry a soldier and 60-lb. pack 
a distance of about 12 miles, the YRON-! 
will revert to this formula in a new version 


soon to begin flight tests. This will have a 
62-s.h.p. Solar Titan shaft-turbine,, driving 
1 15-ft. rotor, and is planned for an over 
haul life of 500-1,000 hr 


Top right, Gyrodyne YRON-1 Rotorcycle ; 
right, Doman LZ-5-2. 


Meanwhile development of the current 
versions continues, These include the evalu- 
ition batch of three Model GCA-41As with 
62-b.h.p. Porsche YO-95-2 and 17-ft. rotor, 
1 GCA-41B with Ti ind 17-ft. rotor, and 

GCA-S9 with 72-b.h.p. Porsche YO-95-6 
ind 20-ft. rotor 

GYRODYNE DSN-3 

This very important little drone helicopter 
is the airborne portion of the U.S. Navy’s 
DASH (D over Anti-Submarine Helicop- 
ter) weapon tem which may eventually 
find its way on board all the Navy's light 
escort vessels. It consists of a simple steel- 
tube flying cran irframe, with the usual 
Gyrodyne co-axial contra-rotating rotor sys- 
tem, and with a payload of a single homing 
torpedo 

The idea is to fly on submarine attack 


sorties under remote control from the launch- 
ing ship in circumstances when the use of 
manned aircraft might involve high risk of 


loss. The automatic stabilization and remote- 
control equipment for the DSN has already 
been flight tested on a YRON-I airframe. 


Production versions are the DSN-1 with 
Porsche engine and DSN-3 with Boeing shaft- 
turbine 


HILLER MODEL 12F-4 


Evolution of Hiller’s standard general- 
purpose light helicopter reached a major 
milestone this year with the appearance of 


the Model 12E-4, first version to seat four 
persons, The “mod” involves _ slicing 
through the cabin of a three-seat 12E and 
inserting a new section to lengthen it. 

This means that standard 12Es can be 
brought up to 12E-4 standard easily and 


is part of Hiller’s policy of supplying kits 
to up-rate the performance of the 12E. Other 
kits now available include dual carburetters 
and high-compression pistons, with a turbo- 
supercharger to follow next year, plus all the 
usual helicopter accessories. 


Proof of the 12E’'s altitude performance 
was given last spring when it effected a 
rescue at 18.000 ft. on Mt. McKinley, 
Alaska. Meanwhile, production of the 
H-23D Raven (250-b.h.p. Lycoming) for 
the U.S. Army continues. 


HILLER YROE-1 ROTORCYCLE 


The five YROE-1 Rotorcycles currently 
under evaluation by the U.S. Marine Corps 


represent an Anglo-American venture, as 
they were built under licence in the U.K. 
by the Saunders-Roe Division of Westland. 


Original XROE-1 prototype, designed and 
manufactured by Hiller, flew on Jan. 10, 
1957, 


sent 


and proved so promising that it was 
on a 


four-month demonstration tour 
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of U.S. military bases and NATO countries 
in Europe after completing its official flight 
tests in July of that year A feature of the 
design is that the aircraft breaks down into 
a small package for transport and air-drop 
and can be reassembled by one man in 
10 min 


HILLER X-18 

Largest vrow research aircraft under test 
m America, the 33,000-lb. X-18 made its 
first take-off from Edwards Air Force Base 
on Nov. 24, 1959, as a conventional air- 
craft In fully developed form, it will be 
able to take-off vertically with its wing tilted 
at 87° to the horizontal and with its 16-ft. 
l-in. dia. CurtissWright electric contra- 
props functioning as helicopter rotors. 

Control during this phase will be by pitch- 
control nozzies at the tail, fed by a Westing- 
house J34 turbojet, and by the ailerons 
working in the airscrew slipstream. 
“mixer unit enables standard flying con- 
trols to be used throughout the entire take- 
off and conversion sequence, the only 
additional control in the cockpit being a 
wing-tilt lever. 


HUGHES MODEL 269A 

Deliveries of this attractive little two-seat 
ultra-light helicopter are scheduled to begin 
in four months’ time and to reach a rate 
of one per day by next September. The 
decision to go ahead with manufacture on 
this scale was taken after a comprehensive 
evaluation programme of five YHO-2HU 
military models by the U.S. Army and after 
receipt of an F.A.A. Approved Type 
Cert ficate. 

Structurally the Model 269A is simple and 
easy to maintain, with an overhaul life of 
over 1,000 hr. for all major components. It 
is entirely redesigned in comparison with 
the original prototyne Model 269 which first 
flew in October. 1956. 


KAMAN H-43B HUSKIE 

Current orders for this turbine-powered 
development of the original 
HOK HUK/H-43A _piston-engined family 
are for 116 aircraft for the U.S.A.F. Most 
are being assigned to military airfields 
throughout the United States for local crash 
rescue duties, carrying a pilot, two fire- 
fizhters in full protective garb and an under- 
fuselage pack comprising 1.000 Ib. of fire 
extinguishing and rescue apparatus. 

Use of the smaller, lighter, more powerful 
shaft-turbine, mounted above the rear of the 
cabin, has doubled the payload capacity and 
usable cabin space, and 12 people can be 
carried in the transport réle. An H-43B 
holds the Class E-Id height record of 
29.846 {t., set up last December. 


KAMAN HU2K-1 SEASPRITE 

This turbine-powered utility helicopter is 
expected to replace in due course the several 
hundred assorted general-purpose ee 
now serving with the U.S. Navy. The p 
totype flew for the first time on Jly. 2, 1959, 
and has since undergone a very successful 
test programme 

An initial production order for 12 Sea- 
sprites was increased considerably a few 
weeks ago, and deliveries are due to start 
in mid-1961 Normal duties are to include 
plane guard, rescue, ambulance, flying crane, 
observation and passenger-carrying, with 
accommodation for a crew of two and 13 
passengers in this last rdle, 


KAMAN K-16B 

~Like the Hiller X-18, which was built 
around the fuselage of a Chase YC-122 
transport, this tilt-wing research aircraft for 
the U.S. Navy utilizes an existing airframe 
to cut costs. In this case, the complete hull 
and tail unit are those of a Grumman Goose 
amphibian, to which has been fitted a new 
wing and powerplant assembly 

One major difference compared with the 
X-18 is that the wing of the K-I6B is 
intended to tilt no more than 50°. This ts 
made possible by the use of very large 
Fowler flaps which will deflect the slipstream 
from the three-blade rotor-airscrews and so 
permit vTow flight. 

Small flaps on the airscrews will provide 
control in vertical flight when conventional 
flying control surfaces are ineffective. 


McDONNELL MODEL 120 
—This tiny flying-crane helicopter utilizes 
a pressure-jet rotor system to achieve remark- 
able vertical lift capabilities. It can, in fact, 
carry far more than its own empty weight 
at the end of a cable attached to a hook 
under its C.G 

A very-utility transport version has also 
been tested, with “ toboggan seats "' for 12 
people mounted on cross-members between 
the undercarriage skids. A minor concession 
to comfort is the provision of side-screens 
to protect the passengers from wind and 
rotor downwash. 

McDonnell claim that any one of the three 
AiResearch turbo-generators can be replaced 
in five minutes without tools. Other main- 
tenance costs are clearly small, in view of 
the simplicity of the airframe 


MONTE-COPTER TRIPHIBIAN 

—Little has been heard of progress with 
this compact three-seat amphibious _heli- 
copter since photographs of the prototype 
were released early this year. Its develop- 
ment dates back to the original Monte- 
Copter Model 10 prototype of 1955, which 
had a cold-jet rotor supplied with air from 
a compressor driven by a Lycoming engine. 

Two Continental-built Palouste turbo- 
generators eventually replaced the piston 
engine and out of this experience grew the 
Triphibian. It has a glass-fibre hull. and 
the wingtip fuel tanks double as stabilizing 
floats on the water. The small delta-wings 
are intended to off-load the rotor in flight 


OMEGA BS-12D 
—-The prototype of this twin-engined utility 
helicopter set up something of a record when 
it flew for the first time on Dec. 26, 1956. 
only 90 min. after the finishing touches had 
been made to its airframe. The engines are 
mounted on outriggers and drive the main 
gearbox via a belt-drive system, with a clutch 
to ensure that either engine is disengaged 
automatically in the event of fa#lure. 

Normal seating is for five people, but the 
BS-12D is intended primarily for use in the 
flying crane réle and has a “ cutaway ™ 
between its cabin and main undercarriage 
in which external loads can be carried, under 
the C.G. First delivery, to Aero-Copters 
Aero-Boeing, was made in August, 1959 


PIASECKI MODEL 59K (VZ-8P) 

—First flown on Oct. 12, 1958, this pioneer 
“flying jeep quickly demonstrated that it 
was no mere ground-cushion rider by cruis- 
ing 25 ft. above the ground during a demon- 
stration to the U.S. Army five months later. 
In its original form it was powered by two 


Below, left to right: 


Model 59K (VZ-8P) * 


Hiller X-18, Hiller UH-12E, Hughes Model 269A, Piasecki 


‘flying jeep. 


McDonnell Mode! 120 


180-b.h.p. Lycoming piston engines, but these 
were later replaced by a single Artouste IIB 
turbine, with which it flew for the first time 
on Jne, 28, 1959. 

Development is to be continued with the 
improved four-seat Model PA-S9H, with a 
more powerful Artouste HC, which is 
expected to begin its flight trials in the near 
future under a further contract from the 
U.S. Army. In addition to having higher 
performance, the PA-59H_ is fitted with 
powered wheels, so that it can extend its 
range by using the roads. 


ROTOR-CRAFT RH-1 PINWHEEL 
—The latest weight and performance figures 
for this tiny one-man helicopter are even 
more remarkable than those published in 
the past. After some 300 flying hours, its 
maximum speed is now established as being 
100 m.p.h. and it has a disposable load of 
over 335 Ib... which is more than double its 
own empty weight of 165 Ib. 

Nearest thing yet to the strap-on _heli- 
copter of science fiction, it utilizes its pilot's 
legs as an undercarriage and is powered by 
two rotor-tip rockets which run on H.T.P 
mono-propellent and give over 25 Ib.s.t. for 
an “ engine " weight of about 8 oz. each. 

The production model, known as the Sky 
Hook, is designed to do even better, with 
an empty weight of 75 lb. and useful load 
of over 400 Ib. 


ROTORWING SPORTSMAN 
-Another of the current crop of ultra-light 
autogyros flying in the United States, the 
two-seat Sportsman has an all-metal fuse 
lage, although the rotor is of wood except 
for its steel spar. Instead of the usual 
modified target-drone engine, the prototype 
has an 8S-b.h.p. Continental and is desig- 
nated Model A1002-85. This version is 
stated to be in production, with deliveries 
to begin in February. 

Later developments will include the Model 
A2002-180 Pelican on floats, the A3001-180 
Grasshopper agricultural version and the 
military A3001-180M, all with 180-b.h.p. 
engine, larger rotor and increased fuel 
tankage. The prototype has been flying 
since April of this year. 


RYAN MODEL 92 VERTIPLANE 
—Following its first flight early in 1959, 
the Vertiplane logged a highly successful 
six-week test programme. It made near 
vertical take-offs at a ground speed of 
25 m.p.h. after a run of only 10 yd., landed 
at 19.5 m.p.h., hovered at zero airspeed at 
heights ranging from 100 ft. to 3,700 ft. and 
made transitions from hovering to forward 
flight and vice versa. 

After delivery to NASA, 
written-off in an accident from which its 
pilot escaped by using his Martin-Baker 
ejection seat. Feeling, no doubt, that the 
test results were unusually promising for 
a deflected-slipstream aircraft, NASA are 
now rebuilding the Vertiplane with majo: 
assemblies supplied by Ryan. 

SIKORSKY S-55 
—A total of 1,278 S-55s have been built by 
Sikorsky, to which must he added the 
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Above, lett to right: Monte-Copter Model 15 Triphibian; Verto! HUP-4; Kaman 
FU2K-1 Seasprite; right, Sikorsky S-62. 


Whirlwinds produced in England by West- 
land and others built by Mitsubishi in Japan. 

The U.S. machines were delivered in two 
standard commercial versions, with Pratt & 
Whitney R-1340 engine, and 11 military 
versions, with R-1340 and Wright R-1300. 
These remain in service all over the World. 

Standard accommodation is for a crew of 
two and 10 passengers or six stretchers, but 
S-55s have been used also for agricultural 
and flying crane duties Sometimes they 
are Operated on pontoons and one is flying 
in America with stub-wings as part of a 
research programme. 


SIKORSKY S-56 

Production of the S-56 family came to an 
end in May, 1960, with delivery of the 154th 
aircraft, an H-37A Mojave for the US, 
Army. However, the big twins are still to 
be seen at Sikorsky’s works, as the company 
is modernizing 30 early H-37s by fitting 
autostabilizers and other equipment. 

The second major production version was 
the HR2S-1 transport for the U.S. Marines, 
a variant of which was the U.S. Navy's 
HR2S-!1W with under-nose early warning 
radar scanner The S-5S6 was the first heli- 
copter to go into production with a retract- 
able undercarriage 

Normal ac:ommodation is for a crew of 
three and 20-23 passengers or 1.900 cu. ft 
of cargo, loaded via the clamshell nose-doors 


SIKORSKY S-58 

The §-58 continues in production, with 
the latest $23 million orders for the Naval 
HSS-1IN and Marine HUS-1 extending manu- 
facture through 1961 

Well over 1.200 have been delivered, 
mainly to military customers: but the com- 
mercial versions form the basis of the heli- 
copter fleets of Sabena and other airline 
operators. Twelve to 18 passengers can be 
carried by the standard transport models. 

The U.S. Navy uses its HSS-IN for anti- 
submarine duties. The U.S. Army has fired 
rockets and machine-guns from its H-34A 
Choctaws, and the Marines have air-launched 
Bullpup from an HUS-1 

Sud-Aviation are producing a series 
150 in France and Westland’s Wessex is, 
course. a turbine-powered development 
the S-S8 


Above, Sikorsky HSS-2 anti-submarine 
helicopter. 


SIKORSKY S-60 

This gawky-looking flying crane is likely 
to be the sire of a whole family of Sikorsky 
Skycranes. For many years Igor Sikorsky 
has stressed the value of the helicopter in 
this application, 

Built around the engines and rotor system 
of the S-56, with a simple “* backbone,” tail 
unit and driver's cab in place of the usual 
fuselage, it has carried almost every con- 
ceivable type of load since its flight tests 
began on Mar. 25, 1959 

In addition to hauling cargo on the usual 
cables and platforms, and in nets, it has 


Sikorsky S-64A Skycrane. 


demonstrated the potential of the “ pod ™ 
technique, carrying under its C.G. items such 
as a minesweeping pod built from the cabin 
of a Bell HSL-1 and a 20-passenger pod. 


SIKORSKY S-61 

In its original form, the S-61 was intended 
to be a commercial counterpart of the HSS-2, 
with amphibious capab lities and the choice 
of two or three shaft-turbines. These 
features are still available, but indications 
are that the most popular version will be 
the S-61L, 4 non-amphibious transport for 
25-28 passengers 

Suitable for all-weather operation, it is 
powered by two General Electric CT58-110 
shaft-turbines and will enter service next year 
with Chicago Helicopter Airways and Los 
Angeles Airways, who have ordered six and 
five respectively. Other versions are the 
amphibious S-61A and S-61C freighter. First 
flight of the S-61 is imminent. 

SIKORSKY HSS-2 

Largest amphibious helicopter yet flown, 
the HSS-2 is in production as the U.S 
Navy’s first combined anti-submarine hunter- 
killer. The prototype flew for the first time 
on Mar. 11, 1959, and has already shown 
tremendous advances over previous anti- 
submarine helicopters. 

It has, for example, hovered continuously 
over one spot for more than three hours 
performed four-hour simulated operational! 
sorties and returned with adequate fuel 
reserves, and flown back 20 miles to base 
ifter an engine flame-out. 

The first production model is scheduled 
to fly this month and the HSS-2 is expected 
to be joined on the assembly line by the 
HR3S-1 22-27-seat transport version for the 
Marines, with rear loading ramp 

SIKORSKY S-62 

The S-62 was the first of Sikorsky’s new 
line of amphibious helicopters which, except 
for the HSS-2, have yet to meet with any 
major acceptance. The initial S-62A_ ver- 
sion, which flew on May 14, 1958, utilizes 
the well-proven rotor system and other 
major components of the S-55. The S-62B 
will use similar components of the S-58 

Apart.from the amphibious hull, the major 


attraction of the S-62A, compared with the 
8-55, is that the switch to turbine power 
gives a 350-lb. reduction in empty weight 
and an increase of 230 s.h.p., which makes 
possible an increase of 630 Ib. in useful 
load, with full power up to 17,000 ft. 
Seating 8-11 passengers, the S-62A has 
been delivered to Petroleum Helicopters, 
Los Angeles Airways and the LA.F, 
SIKORSKY S-64A SKYCRANE 
Now under construction, the S-64A 
much-refined development of the S-60, 
retaining the basic S-56 rotor system, but 
utilizing two of Pratt & Whitney's brand- 
new JTFD-12 shaft-turbines to give major 
increases in power and payload. Its maxi- 
mum payload is approximately 16,000 Ib. 
If it proves a commercial success, 
Sikorsky plans to follow it with other Sky- 
cranes of gradually increasing size and 
capacity The largest yet projected would 
be a 251.000-lb. aircraft, powered by four 
turbines and with a 12-blade rotor to haul 
a 40-ton payload 100 miles at 115 m.p.h, 


UMBAUGH-I8 

For the first time a_ rotorcraft 
facturer has “ thought big,”’ and Umbaugh 
have been promised the full co-operation 
of Lycoming, Hartzell and many equipment 
manufacturers in mecting their production 
target of up to 10,000 of their Model 18 
aircraft a year 

This might 
but Umbaugh 


is a 


manu- 


seem impossible to achieve, 
claim that they already have 


Umbaugh Model 18. 


deposits on some 6,000 of these little tandem 
two-seat autogyros and volume manufacture 
by Fairchild, under sub-contract, is_ well 
under way 


VANGUARD 2C OMNIPLANE 
~There has been little news of this interest- 
ing convertiplane project since last year, but 
wind-tunnel tests are believed to be in 
progress at NASA’s Ames Research Center. 

The plan is for the Omniplane to take-off 
vertically with most of the engine power 
going into the ducted rotors and with the 
ducted propeller at the tail in low pitch. 
The propeller pitch will then be increased 
gradually to provide forward thrust. 

When the wings develop adequate lift to 
maintain flight, the rotors will be declutched 
and the Omniplane will cruise as a con- 
ventional aeroplane 


is : e 
4 ie i a ae 3 
ST 3 : ‘ Feel ; eae = . i 
en oe ue... 1) a wi —as mat. . = NAY ge saath 
See = S| ‘ee | | 
+e a ’ ie. a 
; : .. say 
| | eee) de Soe ie tect lll a et te meres . 
¥ A = —) ris | 
, A“ Pa ‘ 
en 4 Jia T y : d a ie | ; 
es « an x 
Br 
a ~. . 
* atl Soap 
fT, | ‘indi | 
ae {ee = 
ay —— aot 
CSC =, 
aay * | 
3 T=} wal ; 
* ee F i, @ ; 
4 rf ee 
_ 
q “Wag, ; ; 
“a 4 -] e 
“) 5 e + . 4 
a } ay 
| "7 a — : i 
sph ng. i St = a) eae P are _ = fo es Bs ie Se j 4) - fe 
a a2 ee — ee y 


@IewIxOsdde sO S9IBWIISS se Sd1je3i UI SBUNBI4 “waIe Bupa 


+ 
+ 


329 PuNoss ui Buijiad Bursaaopy , 


1960 


DECEMBER 9, 


780 


Osr'Z 


VN 


z 


jsa> 


MO yw Kew I 


er) 
v wunwnm 


a od 
mn 


“nmnyrvnnnen 


~ 2 


avr 


wnaon 
o 


aw 


s9ACH 


888'7 SStZ Ove tO £2 (a3 
= = Ore = (43 
bes'h 609 Ove ot |fe ze 
VN VN Sr tu 34 
Sr9'7 veo 156 6 6% ve 
<80'€ etr'b vith 6 oz 6e 
bie 8ts SEs Z Ob O02 b 9 
viol iu t9% Z 4 € 
0879 066'£ O8Z't OL be : 
Th6'be 99S'TL LIZE OL +S 0 +9 
So9'Z S9L'b €S2 it of 
$9L't v6d 720'b 8 + db 9€ 
0S0'% StO'bL 7%06'b St Ob & 6r 
O£9'> 00€'z TZO'L 6 |fo €€ 9 
Lvs€ Si8'b 08s 6 be €€ 
€S9'b ilé S$ Se 8 0 Oo (43 
980° VN vets 6 fo Zé &€ 
6iT b 88 £S9 + + ve 87 
007't 060'1 904 St ot 
006'S ttt" 006'4 Ob Or t 6 
000'8 69+ 90T'T Lad 0 ¢€s 
000'8 Sits 907'T ie 0 ¢€s 
OOSs'Et TO" 09>'7 s9 0 9S 
00971 009'Z 097 s? 0 9S 
ose't ws +08 87 Oo tw 
000'S 9t8'% sis of ¢ @ 
oos'es ¥9S SE 06>'8 9 0 +0l 
00s'8t O6E' bE Owe +S tL Sb 
VN VN ee a4 Ol 6% 149 €% 
VN VN -_ be it ot 
060°% VN €89 8 2 6% 
00s Orz ore 0 St 2 
qa) qi y Ds y 4 
o7 tour yi8ue; tp 
xt si 231g asejasng) sci0y | 
ar SIYUTIOAA 


6€ 
VN 


| 
| 


Abily o4ue4rr| 
Ap bol O4Ua4>} 


svolwey YSTL IHN 


siofwey 


Q-04b-O} jB2uEVNUE> 
OOLb 3I4 


OZ AW Basn3y 

02'Y'D “A'W easndy 

OPEL A®UIIUAA BR VIBg 
O00L'H ®wous pueyireyy ap 


BIV-SEP-OA Burwiorsy 


Al @3snojeg er2QwOguny 
Di} OWI, 

Gill BIsNOwy ergwoguny 
I} @IsNOIy B2eWOQIN, 


OZE-O Fuiwoss4 


H80lW 
HO eatig 


W-09£-O Fuiworsy 


Z/bTS S@PIUODy Stary 
0001'H ®woUD puRyAe} ap 
JOlep S@piuocesy SiAly 

OOZTL H FWOUs PuRlyiAey, Op 
(EL PON) O94 M19zZeD sarden 
£09 Cw4sny UsNgyoeg 
snqwipy usngyotg 

aud arhoy-sij/oy 

(ZEON) OO B18zZeD sande 


BOL GY 240y-S}/0y 
£S°S@ A2/@PPIS jO2S14g 


$773 [e3ueUuInuc[ 
$29f-95/"g OF-W Cdl 


adAj 


JUeIGsamMog 


ene 


ee Me 


WY ANe we Neen 


- 


18 230d uo panunuo> 
BL-e> 
St-* 
aowrey 

NOINN L3ZIAOS 


213910 E-H 
IHN 
SGNV1U3HL3IN 


+- XH 
esemisey 


NVdvr 


6s" 
ipyeny 
TOOL 1?POW 
3814 
4821/9H POLY 1®POW 
£0LV 1?POW 
TOL [9POW 19g-eIsNsy 


1 4q1°y 
paemsiog 
ANVWWYa9 


uuilg 4774 O'S 

voje44 OTE 3S 

Ii P220NCY OPLE 3S 

) P2Ie@MOCIY OELE 32'S 
uoneiay-pns 

bS7 194415 
4ry-dosjeH 

3ONVUs 


£-DH 
Aqtg-'i®H 7-DH 
VINVAOTSOHI43ZD 


aurjdosAd ogt/Z 
utay 


VaVNVY> 


UOaBpI AA 

Ob UVH PUIMitdnA 

Z S45 PUIMTAIGAA 

Z ‘S4S KOSSOAA 

1 SUS KO@SSOAA 

4999S 

b AW T-LES d NAS 

audpoioy 

asaperjag 
PURIISe AA 


Nivilus ivayuo 
(parg Bunmwnyy) (-4g 2044-"heg 


Vive 


ytsoury 


and ASTRONAUTICS 


THE AEROPLANE 


VLVG TWOINHDIL 


¢C 
“ 
oO 
© 


reer as or Dp 


are Fe AIC 


aT 


Syn 9" ie C* —_ ¢ a see ee ——_ — — — a — sf A: 
by : ; j tier | 
NS Hedge” ne 
Soapeanes Ft: - 
aie : 
ye} : 9 
, 
rs ic 
i ae PC = EEE 
wh 
is ee | } 
| < NO 
ot By.  % $< 3 + £4 nonoounno > ot Ss gsse@ 3 2338s 3 8 = > 
Ce! ae = g ' S aDao @& 
eer ee fe \22= $2 S88888RK2 8 F2 FRESE fF BAAR SER 2z =a 
+ br & i s .f? a Fe ee ee a m o — ——————————— i — j 
SCN | ft | 2 38 2 eg38se < 2 R 
5 7 . P . = 
Ge Ea lhe le 4 : < < 33838938 I< | $8<8 ° anngn < I ns | 
% ; ji oe ZZ2-'nwunscoee ’ az onin - SHOR Zo 
meg F -*1-r-F = - i 
aia MS SSS SS? 4a Se ita | 
a a | l * a a ie eB og 
en ife|. <8 < < 8,8888888 8 f< < 8838 2 << 2% < AB & 
ra te je toe ouind ; Z ono ad z4z2 = & é i “> 
> ee al (asi <¢ 22 geeneee 06 CUS Steg z = 
Oy ae : =| ‘ L . Ee Se 
ee 2 | | a 2 a. 
r Vie el = i ° eco 2 3 S35 4 
‘sees e|3elf<8 < < 8,8888888 § f< < 8x8 F RBRR «SE < 8 
Mes. | es | Ze Z2 2 eb eeerre - z = “se -< z z 
ey ere s| £0 |g 
» SET 2 | | 2 ae ee ee ne RS Se 
in ‘i— — enter 
i” | b=} 
a | | 3 8 +~ < $3 .s55544 - rs - $3. +2 < = +2 
"ana a | ” ” eo oe Zz 7 - 
sybere | eg 
NF | £2 mente a — alana —_—$< — —__—_— 
+ 7 = 5 i 
af ie iz = = < © “833 3 8 < S oh 
IEE “ eanvuwrnn - 2° 2a oe nos S NOO2D @ 3° “@ 
ay 1g 995 3 2 BRSSESFSE CS S35 & SEs Se Se $ 
ary | rts SS as hak ee: ee ee ee ee 
Hy, a : 
AOR Td 
. & pa ed 
hgics 
ca 
ee es 
iA ay. 
i “f 
‘e, ’ 
re if Pa 
oS * i 
at iat 
Art 7 
fergie - 3 
EP ate 
peat af Tah 
Haren! 
ay tan } 
ee AN ae 
whee a 
; aed 
x > a ~ — 
md $3 - 2 - = geenreore “ — - a ~” eern nx - 
- eo 
ety t oe Se ee aan : 
este ts | : nN < © <dq<q “ < < g 
(oe Oa sy lua < < < 9<2n8<90% 2 ea < nate = || 
ee ae nol 25 = o Zz a 3S2a8SEFg “ OZ z aW-z” } : Sa - Zz Zz 
es ton PR ee" SORE ern ae 
i oo ‘ 7 r | = Tea Sete tee ae eee 7 w oa0o - ww 
Cid Re es rt eevoooooscor = 2 S8Sa a ~~ 
es: Pe lsts|s Rig «- BLRLBRBAVRRSS =F SS f BBBRS B s8F Gee < ; = 
bap.) he Neesis 2 “infew ee - - : 2 os 
“wil | ‘oe ht he - - gh) re an, ae 
us hee | : 
eee . 
ye - 
* z 
* 
| 
rab’ ” | § 
Nae 
werk & 
: “#2 « 
pee ks - | 
aa: Mp Ane @)° | 
Meee ~ | 
Agee Gis « | | 
; win oe 4 _ | | 
ae 3 ms 
a, ? | a j 
ieee Nn i ere ee enero nainertae 
As cag f . } 3 | a - ee - -- 7 - —z - - a“ “ — A 
SO EG _ | - r ee en = 
ag aye? ~ | 
Sh Pie } 
er = | | 
7 aie a : 
or Der =a 
ny o ; 
“Se — 
Bot | 
te hy = | 
he: eb = 
Ag, — 
Sy ee ~ } 
+8 N: = | 
paar © z 4 
f S 
=f ‘4 ~ Sy sh ae 
es te er 
a% L a E =—tu > SN 
eae ACS ~~ 220 aa Su 77° 
PLA Be ~ a Ia << | 
. fie a ~ = 
Rea 
ep é 
mae 
ae be 
he ca ; 
ogee 
a 
AV 
a = 
ea 
De. 
ga 
aust’ eee _e hlUlCU 


San Ga 2 


DECEMBER 9, 1960 THE AEROPLANE 
and ASTRONAUTICS 


Ty.1. 
Ls alt 


: 


ope | 


tee — the 
4 ‘\e aircraft 


production <ga=é , . 


use equipment 
— 


a 


am whee 
LECTRO- ' 


YDRAULICS 


oe UMITED 


WARRINGTON MEMBER OF THB 
Telephone : Warrington 3524) ue ' Ree Ae. 


ey 


DECEMBER 9, 1960 781 THE AEROPLANE 


— =” ae Cc —— ie ie 
a 3 
: ke see ve i 
j E: a oe 
" : avi ie Bae Sy ait ces : 
= a ae . | 
és ae il 
i € é oo Ll 
" . rg 
oat bo RD . — : 
| & . 
I Bs. 
»: : is fis 
‘ + i 
& . 
Fe — — 4 : hom - z . 
F : i | 
ES 9 Basen: 
< Weapaea Se SS ; : 
: in current : 
+ j | 
aii | | 
| 
q 
. ~ 
HA 
4 Hy PS s os a ‘ oan Me Y as vik i 
.-_ a : a ee eS es te TE SO OO A eee SS Pe , 
ee 
a a aiA Tire 


THE AEROPLANE 
and ASTRONAUTICS 


DECEMBER 9, 1960 


a 


date BS 53 Turbofan 


Sok 


SY BRISTOL SIDDELEY 


The new Bristol Siddeley BS 53 high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. Because the BS 53 can be fitted 
with movable nozzles evenly disposed around the centre 
of gravity which give directional control to its total 
thrust, this remarkably versatile engine provides the 
airframe designer with a single power source for all 
conditions of flight. 


VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 


High cold-flow ratio gives high thrust for low weight, low 
fuel consumption and low noise level. 

Conventional installation. Operational simplicity. Inde- 
pendent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 

The Bristol Siddeley BS 53 has already been selected 
for the Hawker P 1127 VTOL light strike fighter and is 
supported by the Mutual Weapons Development Pro- 
gramme for NATO. 


a 
La BRISTOL SIDDELEY ENGINES LIMITED 
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WHICHEVER 
END 


Whether it’s at one end, as in the quietly efficient Westland Wessex . . . 
whether it’s at both ends, as in the outstanding type 192 . . . whether it’s 
upright, horizontal or in any position in between, the Napier Gazelle free 
turbine engine will always satisfy the exacting demands of helicopter 
operation. Designed specifically for helicopter application, the Napier 
Gazelle, with its “any angle” installation, relieves the designer of many 
accepted limitations and gives him more opportunity to make proper 
use of fuselage space. The Napier Gazelle 1,650 s.h.p. free turbine was 
the first gas turbine engine in the world to receive Ministry of Supply 
150-hour Helicopter Type Approval. 


DO. NAPIER & SON LIMITED, LONDON, W.3. A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 
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ALL TO FLY WITH 
LIQUID OXYGEN ° 

BREATHING EQUIPMENT 

SUPPLIED BY 


BRITISH OXYGEN AVIATION SERVICES 


BRIDGEWATER HOUSE - CLEVELAND ROW ~- ST. JAMES'S - 


DECEMBER 


1 Folland Gnat Trainer. 

2 Armstrong Whitworth Argosy C.1. 

3 English Electric Lightning. 

4 Blackburn Buccaneer. 

5 De Havilland Sea Vixen. en 
6 Fairey Gannet. (60) 
Light weight and compactness make BOC 
liquid oxygen equipment particularly suit- 
able for all types of aircraft, and many more 
planes will soon be similarly equipped. 


LONDON S.W.1 
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Aviation News in General 


SINGAPORE DEFENCE. — The 
C.-in-C., Far East Air Force, Air Marshal 
A. D. Selway, has stated that ground-to- 
air missiles, probably either Bloodhounds 
or Thunderbirds, are to be sent to 
Singapore to help strengthen the island's 
defences. F.E.A.F. fighter squadrons are 
also to be re-equipped with Hunters and 
Javelins, but Bomber Command V- 
bombers are not to be stationed per- 
manently in the Far East. 


AUSTRALIAN AVIATION.—A new 
Australian Army flying unit—No. 16 
Army Light Aircraft Squadron—was 
formed last week. Operating Bell hell- 
copters and Cessnas, the Squadron has 
R.A.A.F. ground crews, Army pilots and 
observers, and some R.A.N. flying 
instructors. It is commanded by We 
Cdr. K. Robertson, R.A.A.F. 


S.A.A.F. ALOUETTES.—The _ first 
four of an_ unspecified number of 
Alouette 2s ordered by the South African 
Air Force have arrived at Waterkloof air 
base from France. The S.A.A.F. heli 
copter squadron is to be expanded as part 
of the South African Government's 
decision to reorganize the country’s 
defence forces 


CLOSING U.S.A.F. BASES.—Three 
U.S.A.F. bases are to be closed because 
of the transition from aircraft to a mixed 
force of missiles and manned weapons. 
These bases Mitchel. MacDill and 
Chennault—are the first to be closed for 
this reason. 


RUSSIAN RECORD. — Soviet _ test 
pilot Konstantin Kokkinaki, presumably 
a relative of the veteran Vladimir 
Kokkinaki, Ilyushin chief test pilot, has 
claimed a new 100-km. closed-circuit 
ecord of 2.148.3  km./hr.. or nearly 
1.335 m.p.h He was flying a _ single- 
engined single-seat E-66 research delta at 
about 44,300 ft.. and achieved M=2+ 
during the half-hour flight. Curiously, the 
new Russian figure is less than the 
1.390 m.p.h. set up by the McDonnell 
F4H on Sept. 25. 


CESSNA TWINS. Three new light 
twins are to be offered by Cessna in 
1962-63. First is the Model 320. a 
240 m.p.h.-cruise five-seat development 
of the 310F, with turbo-supercharged and 


783 


THE AEROPLANE 
ond ASTRONAUTICS 


INDIAN S-62B.—Last week 
Gp. Capt. H. S. Ratnagar 
(2nd right), Air Attache at 
the Indian Embassy in 
Washington, accepted de- 
livery of a Sikorsky S-62B 
for the Indian Air Force 
Bui't especially for high 
altitude operations in the 
Himalayan Mountains, this 
S-62 is equipped with four 
rotor blades, instead of the 
usual three, and is expected 
to lift a 1-ton payload to 
20,000 ft. 


fuel-injected engines, to be followed by 
the four-seat Model 336 This is the 
tractor-pusher twin-boom design we 
mentioned a week or so ago, and is a 
high-wing fixed-nosewheel type similar in 
some details to the Cessna 182. Third 
twin is the 6-10-seat Model 410, which 
will be in the 250-m.p.h. 8,000-lb 
category 


DEBRIS ON CUBA.A cow was 
reported killed in Eastern Cuba by a 
fragment of a Thor/Able Star rocket 
which went out of control during a 
launching at Cape Canaveral on Nov, 30 
The rocket, which was intended to 
launch a new. Transit navigational 
satellite and a smaller research satellite, 
was blown up by the range safety officer 


SHORT BRITANNIAS.—The _ last 
Britannia to be built by Short Brothers 
and Harland was delivered to R.A.F. 
Iransport Command on _ Dec a 
Altogether, 30 Britannias have been built 
at the company’s Queen’s Island factory; 
18 of these were for the R.A.F. and the 
remainder were supplied to civil 
operators. In addition to complete air 
craft. Shorts also built major components 
for five Britannias assembled at Bristol 
and converted two for B.O.A.C 


S.LA.E. RECONSTITUTION.—The 
general council of the Society of Licensed 
Aircraft Engineers has published its pro- 
visional proposals for the reconstitution 
of the Society These will be discussed 
at two meetings to be held during 1961 
and a postal ballot will be conducted 
later in the year with the object of bring- 
ing the new constitution into force on 
Apr. 1, 1962 


GETOL CONTRACT.—Veriol has 
received a contract from the U.S. Army 
for a design study of a ground-effect take- 
off and landing (GETOL) vehicle. It will 
have wings for normal flight but will use 
ground-effect techniques during take-off 
and landing 


BOMARC B.—First production Boeing 
IM-99B has been rolled out at Seattle. 
In tests Bomarc Bs have made seven 
successful interceptions of supersonic 
Regulus missiles and jet drone aircraft. 


SCOUT FAILS.—First attempt to orbit 
a research payload with the all-solid, 
four-stage, Chance Vought Scout has 
failed. Launched from Wallops Island, 
Virginia, on Dec. 4, the rocket’s second 
stage did not ignite. Payload was a 
12-ft. dia. inflatable “* balloon” intended 
for drag measurements in the upper 
atmosphere 


TITAN BLAST.--Explosion of a two- 
stage Titan 1cpm during fuelling oper- 
ations 165 ft. below ground in the 
“hardened” launching site at Vanden- 
berg A.F.B., California, was reported on 
Dec. 3. Heavy damage resulted. 


SWISS DRAKENS?—For the second 
time a Saab 35 Draken is to be assessed 
in Switzerland The version offered is 
the Saab 35H (H= Helvetia), a combined 
fighter, attack and reconnaissance version 
powered by a Rolls-Royce Avon RB.146, 
with a Swedish afterburner, giving 49,000 
ft./min. rate of climb at ground level. 


CARRIER TRIALS.—Two Blackburn 
Buccaneers have receat!y compieted 
deck landing trials on H.M.S. «Ark 
Royal "’ operating in the Mediterranean. 
Flown by Blackburn and Boscombe 
Down pilots, the aircraft made over 60 
landings on the carrier. 
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Commercial Aviation Affairs 


PROBLEM AT MANCHESTER.— 
Since B.O.A.C. started Boeing 707 ser- 
vices through Manchester, on Oct. 16, 20 
of the 49 scheduled flights have been 
unable to land there. New arrangements 
have now been made to handle intending 
passengers when the aircraft is forced to 
overfly Manchester, using chartered air- 
craft or cars to take them to Prestwick or 
London, or from Prestwick to Manchester 
in the case of inbound passengers. The 
problem at Manchester arises from a 
combination of poor drainage on the run- 
way, a downhill slope and absence of 
118 for approaches into the prevailing 
wind, and a frequent cross-wind com- 
ponent. 


HERALD NEWS.--Handley Page has 
adopted Series 100 and Series 200 designa- 
tions respectively to identify the standard 
and long-fuselage Heralds. Individual 
airline models will have different type 
numbers in the appropriate Series; Jersey 
Airlines’ six examples are Herald 201s. 
Prospective Herald customers are North- 
South Airlines, which hopes to take 
delivery of one next spring, and Air 
Safaris. which, as reported last week, has 
recently acquired the air transport busi- 
ness Of Don Everall and the fleet and 
assets of Falcon Airways. 


COMET ORDERS. — The recent 
B.E.A. order for four more Comet 4Bs 
brings the total on order for the Corpora- 
tion to 14, in addition to four of the same 
type purchased by Olympic Airways. A 
total of 60 Comet 4 series has now been 
ordered, and options on additional air- 
craft are held by United Arab Airlines 
(2) and Middle East Airlines (1). The 
third and last Comet 4C for Mexicana 
left Hatfield on its delivery flight on 
Nov. 29 


NORTHEAST CONVAIRS.—Howard 
Hughes has agreed to release six of his 
Convair 880s (originally ordered for 
T.W.A.) for lease by General Dynamics 
to Northeast Airlines. Equipped as 97- 
seaters (including 65 coach-class) they will 
go into service on Dec. 15 between Phila- 


784 


DECEMBER 9, 1960 


delphia and Miami. This arrangement 
was part of the agreement between 
T.W.A. and Northeast which may even- 
tually lead to a merger between the two 
airlines. In place of the 880s, Hughes is 
reported to be considering purchase of six 
Convair 990s. 


FIRST AND LAST.—After a useful 
flying life of over eight years, the original 
Bristol Britannia G-ALBO was retired on 
Nov. 30, when it flew from Filton to 
R.A.F. St. Athan, Glamorgan. There it 
will be used for ground instruction of 
R.A.F. trade apprentices. 


RADIO-RANGE TRIALS. — The 
F.A.A. and U.S. Coast Guard began trials 
on Nov. 23 of a radio-range installation 
on the Coast Guard cutter “ Androscog- 
gin” at Ocean Station Charlie. The trials 
are aimed at developing a usable vorTac 
facility on an unstable base. 


GHANA INAUGURATION.—Ghana 
Airways inaugurated on Dec. 2 a twice- 
weekly service between London and 
Accra using its own Britannias with 28 
first-class and 42 tourist-class seats. The 
aircraft are flown by B.O.A.C. crews and 
the cabin crews include two Ghanaian 
stewardesses. A new office at 8 New 
Bond Street was opened by Ghana 
Airways on Dec. 5. 


BERLIN STUDY.— The three Western 
Powers in Berlin have asked the F.A.A. 
to make an immediate simulation study 
of the terminal air traffic in Berlin. The 
study will be made on a dynamic A.T.C. 
simulator at NAFEC, and is intended to 
help solve current problems inherent 1n 
the three corridors leading in and out of 
Berlin. 


OCTOBER’ TRAFFIC, The  pro- 
visional M.o.A. figures for U.K. airlines’ 
traffic on scheduled and inclusive tour 
services in October show an increase of 
19% to 42 million short ton miles. 
Capacity operated increased by 23% and 
the overall load facior fell from 61%, to 
60%. 


BRUSSELS—MEXICO.—On Dec. 2 
Sabena inaugurated its twice-weekly ser- 
vice between Brussels and Mexico City 
via Montreal. 


IRISH RECORDS.—The first of three 
Boeing 720-048s ordered by Irish Inter- 
national Airlines was delivered in Dublin 
on Nov. 18, after flying from New York 
to Shannon in the record time of 4 hr 
57 min. Before delivery it was used fo: 
crew training at Tucson, Arizona, averag- 
ing 12 hr. a day for 18 days to train 14 
pilots. 


RONALDSWAY RECORDER.—On 
Dec. 9 one of Thermionic Produc:’s new 
Series 3 multi-channel A.T.C. recorders 
was due to be installed at Ronaldsway 
Airport, Isle of Man. 


ILLEGAL CHARTERS. A DC-4, 
registered in the name of International 
Material Supply Corporation, of Palm 
Beach, Florida, was seized in New York 
recently at request of the F.A.A. for 
alleged violation of the Civil Air Regula- 
tions. According to the F.A.A., 1.M.S.C 
used the aircraft to carry 288 passengers 
from New York to London in July and 
August without a commercial operator 
certificate. The maximum civil penalty 
for the offence is $288,000. 


AIR CARGO GUIDE.--The London 
Chamber of Commerce has issued a 
booklet on air freight which is intended 
as a basic guide for those who have not 
previously made use of air transport and 
as a reference handbook for the more 
experienced. It outlines the air-freighting 
system and gives lists of specialized 
authorities. The booklet (2s. 6d. post 
free) is obtainable from Chamber of 
Commerce Publications, 68 Queen Street. 
London, E.C.4. 


WRECKAGE FOUND.-The wreck- 
age of the Philippine Air Lines DC-3 
which crashed on a flight from Iloilo to 
Manila was found on Mount Baco 
about 90 miles south-east of Manila 
There were no survivors. 


WEYBRIDGE NEWS. Vickers- 
Armstrongs (Aircraft), Ltd., have 
announced that Mr. E. Smyth, deputy 
chief designer (weapons), has been 
appointed sales manager (guided 
weapons). Mr. F. H. J. Denning, progress 
manager since 1955, has taken over the 
company’s newly created post of produc- 
tion manager spares. 


S.LM.A. NUCLEONICS GROUP.— 
Mr. E. B, Thompson, sales manager. 
Ekco Electron.cs, Ltd.. has been elected 
chairman of the Nucleon'cs Group of 
the Scientific Instrument Manufacturers’ 
Association, 


HUNTING CHANGES.—Mr. W. D. 
Corse is retiring as managing director of 
Aircraft Operating Co. (Aerial Surveys), 
Ltd.. on Dec. 31, but will remain on the 
board. Mr. E. J. D. Pritchard has been 
appointed managing director of this com- 
pany and Field Aircraft Services, Africa, 
Ltd. Mr. J. L. Boon is to succeed Mr. 
Pritchard as managing director of Field 
Aircraft Services (Rhodesia) (Pvt.), Ltd.. 
and Mr. P. H. O'Brien has been appointed 
to the company’s board. Mr. S. H. Evans 


is to become a full director of Field Air- 
craft Services, Africa, Ltd. All these 
appointments take effect on Jan. 1, 1961. 


WELDING RESEARCH.—-Mr. E. V. 
Beatson of Joseph Lucas, Ltd., has been 
appointed by the Council of British Weld- 
ing Research Association to serve on the 
Association’s Research Board. 


AVRO VISITOR.—Earlier 
this month Chief S. L. 
Edu, director of Nigeria 
Airways, visited Avro’s 
and is seen listening to 
a presentation on the 
748 from Mr. K. E¢gerton, 
the company’s chief per- 
formance engineer (left), 
and Mr. E. Galitzine, 
sales manager. 


CANADAIR CHANGES. — F ou: 
senior appointments have been announced 
by Canadair, Ltd. Mr. F. R. Kearns has 
become executive vice-president for sales 
and finance; Mr. J. Urwin has been 
appointed v-ce-president and secretary: 
Mr. J. B. Hunter has become comptroller. 
and Mr. T. C. Pawlett has been appointed 
treasurer. 
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Modern helicopters demand rugged, cheap gas turbines 


es Saunders-Roe have 
combined with Blackburns 


to install the 


Blackburn NIMBUS 


(LICENSEES FOR TURBOMECA ENGIN 
eens 


in the WESTLAND SARO 53! 


The Blackburn NIMBUS is a 1000 h.p. gas turbine engine, 
developed as a result of thousands of hours of small turbine 
experience, specifically for helicopters. It has been designed for 
rugged construction, long life and easy maintenance in tough 
operational conditions. It has an exceptionally low primary 
price and overhaul costs, a good power-weight ratio 

and economical fuel consumption. 


Blackburn Engines Limited, 43 Berkeley Square, London W.1. Telephone: Grosvenor 5771 
El'é/s 
Member Company of the Hawker Siddeley Group 
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Efficient 
reliable 
AUTOMATIC 
VHF/DF 


The new Ekco automatic V.H.F. 
direction-finding equipment gives al 
cathode-ray tube presentation ot 

the sensed bearing of a transmission a 
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on any one selected frequency in 


the 118-132 Mc/s band. a 

(Special order 100-118 Mcys: 

132-156 Mc/s.) Facilities can be 4 

incorporated for operating 

simultaneously on two channels in AIRCRAFT INSTRUMENTS 
the band using one aerial system. ; 
The equipment utilizes an entirely ; For the indication of 


new method of deriving bearing 
TEMPERATURES 


and sense information from an 
Adcock aerial, permitting an PRESSURES 
installation of outstanding simplicity 
and reliability at a price well within CONTROL 


the scope of even small airports. SURFACE POSITIONS* 


The equipment comprises ELECTRICAL POWER 


ALSO: Ground Test Sets, Relays, 
‘7 }) ] ice Warning Systems, 


Navigational Aid Indicators. 
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| 
: lz Indicator Unit which 
‘ can be remotely located 
Main Equipment in Control! Tower, 
in a 4ft. rack. up to 4000 yds. distance. 


Left: Adcock Aerial Unit with Sense Element 


*Model S132 


AHEAD IN | Transmitter 
ELECTRONICS 
| ENFIELD - MIDDLESEX 


Also available is the Ekco | Tel. Enfield 3434 (6 lines) and 1242 (6 lines) Grams: Sanwest, Enfield 
AIRFIELD APPROACH AID | Scottish Factory: Port Glasgow, Renfrewshire, Port Glasgow 4/15! 


’ | Branches: London, CHAncery 4971 Glasgow, Central 620€ 
Write, or ‘phone for full information. Siemuaaion, Gane Sane Newcastle 26867 ° Leeds 30867 
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SANGAMO WESTON LIMITED 


Liverpool, Central 0230 Wolverhampton 21912 ° Birmingham, 
EKCO ELECTRONICS LTD e SOUTHEND-ON-SEA ° ESSEX ° Tel. Southend 49491 — 9118 * Nottingham, 42403 ~ Bristol, 21781 © Southampton, 
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TO DATE 400 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 
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SPERRY 
TWIN-GYRO PLATFORM 
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CHECK THESE FEATURES- 


Proved performance 


The Sperry ““Twin-gyro” 
Platform represents the most 
advanced developed platform 
reference for manned aircraft 
applications utilising non-floated 
gyros. 

Using two directional 
gyroscopes with “Rotorace™ 
bearings mounted in a coupled 
gimbal system of novel design, 
this equipment provides a 
fully manoeuvrable heading and 
attitude reference with “Inertial” 
quality performance. 


Readiness time 
Reliability 

Size and weight 
Cost 
Availability 


Maintenance and overhaul! 


Technical support 


LISININILILIVININ 


System ‘‘growth’’ potential 


a - 
for 
ite SPERRY GYROSCOPE COMPANY LIMITED 


Great West Road, Brentford, Middlesex 
Telephone: ISLeworth 1241. Telex 23800 


hal 
Tier Py 
I 
Se ay 
me hr7 
ae 
Silas aa: 
in Be 
1 Pep at 
baal 
whos Maes 
rae ; ee 
oe if 
A; 
‘mi i 
i j 
‘a 
ey = 
aide 
af ro 
: Ww. 
4s 
fs pa es 
: a = 83 it 
eT he ate 5 ~ « ie ae 
it eas —- oe ; 7 
RAFg lees cg a : Seip ig ey |. 
aes ; > oie wa See p sat me 
Dt: es y in * a eS 2 a, ae 3 e: » a 
i Wik: a! ™ = pi Ge Tan at ie * plies. 5 % \ 
: uh % ee ee SB gig ~ = a: ic: 
- a . fe a a ke 
ia TT aa a ih 
“1 oe - = 4 gl a ~ are > Nee” 
ages , = : a's 
ae ‘he : .- o 
hs f a | ne q ma a ; meu Aa 
: i 2 <. a oe e Ps Sr eC lUC 
“4 ape : . ts i se i - © lm —. a oe 
Sea a = ‘ u- i te age Fd a At a —s 
of os . 2a a a. 
» egies of ce as BY we . rf 4 
= yar a i end ? t , E| = 
. ch : Ss baa an ey = we oi ’ ey ee oe ae 
iL ; } a ; wi Pa x mine Lee , oo 
af Sra : Saad oe - wore Pt as 
+o eee * ors ee o>. 
Hp 24 | . \\ “a Bashi 2 
ie ue a * sf ; Ae  § ¢ aoe ee 
nD . aw se a a | < ag ie 
a ee i s Ys ae, a a call 
Hn re 
apie =_— > “ ae i. ZZ ‘ke é ¥ : Pee 
Bee —- 8 > ri § Pon 
4. ae “ae! 7? 
hs abd : OO eV 
BN pee . os, s 2) 
‘eee ; ~ - ~ 2" 
; ‘ ~~ ae 
"1 ‘. ~ 
af Vt ie "ee NN  eeeeeeeeeEEeEeEeEeEOEeeeeeEeEeEeEeEeEEeeeeeEeEeEeEeEeEeEeEeEee—e——eEeE 
ga sl oe 
Fit ae 
ey, 
oh . 
4 te 
Ae hy 4 
td Fi oat 89 | 
Se hal 
aie 
es 4a , ‘ 
. 1g ' | 
ier : 
3 
ea ee tii ES 
J is 
asta 
Fe aes ee 
7 ‘i 
| SE 
‘ i 
< a ; 
as - , Nee ———— 
? 
ry s “a 
‘ is 
3 ¢ ‘ 3 
A aia 
ote SS SS A 
py Ree 
eo 
Patel 
i le 
es 
i the 
ve a bry 
coy hay FR z £ his 5, pay 7 
| a S is by a) a = . Se ee 5 ee ed Lae oy oo a a 7 Eh ae as ae S < : , 
oe be : ay me bien . a bese ee ee Se oe | e 


DECEMBER 9, 


Personal F lying 
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C.-in-C.’s Tribute to Flying Clubs 
ARELY has a member of the Air Council paid so warm a 
public tribute to the flying clubs as did Air Marshal Sir 
Hugh Constantine, A.O.C.-in-C. Flying Training Command, at 
the Association of British Aero Clubs’ annual dinner on Nov. 30 

Of the 3,012 boys who had received the Association's flying 
scholarship awards since the scheme had started in 1950, 1,150 
had. he said, joined the R.A.F. as aircrew, and 254 as ground 
Officers. Also, the * wastage "—that is the elimination of unsuit- 
able applicants and trainees—was markedly lower with these 
club-trained young men than it was among aircrew applicants 
from other sources—about 16 compared with 95".. The 
R.A.F. needed 50°, more pilots and navigators. 

Sir Hugh also told us that the Treasury was concerned with 
the cost of our 17 Chipmunk-equipped University Air 
Squadrons, whose members number 860 at the moment. The 
closing down, if it came, would be a loss to the Service, the 
aircraft industry and the clubs, to which a substantial number 
of squadron members turn after leaving their universities 

Another problem facing the R.A.F. was the shrinking air-space 
available for flying training—23%, of the country’s air-space was 
now controlled. Long-established and well-equipped stations 
in the Command are likely to have to close down and transfer 
their activities to Scotland and South West England. 

Increasing control of flying space. though inevitable, was 
taking a lot of the fun out of flying. A small consolation, 
indicative of the Service’s growing regard for the private 
flyer was that the latter did not now need Air Ministry per- 
mission to land on an R.A.F. airfield—only the Station 
Commander's. 

Sik Lionet Heap, Q.C., A.B.A.C. vice-president, presented 
Statistics which showed that while the national private flying 
Situation was improving, we are still lagging behind other 
countries. The aviation petrol tax remission was worth about 


Gliding Notes 


1960 785 


THE AEROPLANE 
and ASTRONAUTICS 


£60,000 annually to the clubs, France subsidizes its private 
flying to the tune of £300,000, Italy's subsidy was £130,000, 
Australia £150,000, New Zealand, with less than four million 
inhabitants, £45,000 

France had 14,000 private pilots, 400 clubs and 2,500 private 
aircraft. Since 1950 U.K. clubs had risen from 59 to 126, 
flying hours from 37,000 to 95,000. We had only 29 clubs 
sponsored by firms, a figure which he urged should be 
improved. We should produce more light aircraft and create 
the demand for them 

The Treasury constantly had their eye on the petrol tax 
remission. If it were rescinded fewer people could afford to 
fly, utilization would go down, costs would in consequence 
increase and the numbers of flyers be reduced. It could start 
the slippery slope back to 1950. 

The Lennox Boyd Trophy for the year’s most efficient club 
was awarded to the Northamptonshire Aero Club and accepted 
on their behalf by Mr. L. C. Hilditch. Oxford were runners-up, 
then came Exeter, Elstree, Cumberland and Southend, in that 
order.—WREN. 

> 2 2 


Talks between representatives of the Jersey States, the Island 
Parliament, and the Channel Islands Aero Club are taking place 
on the possibility of the club purchasing an American Lake 
LA-4 amphibian for use in air-sea rescue. The club is prepared 
to spend £11,000 on the purchase of the four-seat aircraft if the 
States will undertake to make a grant sufficient to cover part 
of the operating costs 

Jersey Airport, the second busiest in the British Isles, has 
at present no air-sea rescue arrangements other than those 
provided by lifeboat and similar services. The nearest helicopter 
Station is at Portland, 90 minutes away. Under the scheme 
now being discussed, the aircraft would be held in readiness 
at the airport. It would be manned by members of club, 
aided by volunteer airline pilots 

It would carry self-inflating life rafts for 60 people and pro- 
vide assistance for 20 others. It would take 5-15 minutes to 
reach any point round the island’s coast 


by Dr. A. E. Slater 


HERE will the 1962 World Gliding going, there may come a time when the — sion, and had come across the Atlantic 
Championships be _ held? The Championships have to be held in each from the latitude of New York, instead 
F.A.1. Gliding Commission has just had of the five Continents in turn. Anyway, of from near the Arctic Circle, as is more 
a meeting at which it was hoped to decide the Gliding Commission is meeting again usual with soarable air in the cold half 


which of the various offers to accept. next April, by which 


time it is hoped of the year. 


But there were no offers to decide upon. some European country may make an A little time ago an overseas news- 
One had been expected from Argentina, offer. paper (let us not say when or where) 
who had once before offered to organize is . published a report from England of a 
the Championships, but the Argentine EADLINE was “ The Sheriff Glides cross-country glider flight which ended 
delegation failed to turn up. into the Lock-up™ in one of the at a still more secret aerodrome—so 


There was much discussion on whether many papers which reported the latest secret that the pilot was made to promise 
an offer from across the Atlantic, either cross-country by Alfred Warminger from not to reveal where he had landed. The 


from Argentina or the United States, Swanton Morley in 


Norfolk. He flew report gave the starting-point, the distance 


should be accepted at all, as too few S58 miles westward to R.A.F. Wittering, and the date, so it was only necessary 
countries might be able to afford to send) where they put him in the guard room, to look up the wind direction for the 
teams. An earlier Argentine suggestion doubting his story that he was Sheriff of day, convert the miles into versts, and 
had been to send a ship to fetch all the Norwich. Was this because he did not you had the answer 

European teams and their gliders; but not arrive riding a horse but a glider? He = ‘ 


many pilots or crews could have spared stayed under guard till his retrieving team 


the time for a two-way sea voyage in arrived 
addition to the Championships period 
A few years ago the Gliding Commis- ing it was only 


Soaring conditions were good, consider- 
a week short of 
sion decided to hold the World Cham December; Warminger says he reached 
pionships every three years, but it soon 8.000 ft. and was never below 4,000 ft. 
reversed the decision and returned to the till the end. According to the weather 
two-year period. But circumstances may chart, he flew against a west wind 


N one day 16 height Diamonds (16,404 

ft.) were earned at Innsbruck, pre- 
sumably in waves; Dr. Max Schuh and 
Ernst Schraffl put up an Austrian two- 
seater distance record with 187 miles from 
Innsbruck to Graz in an Mg-19; and Dr. 
of Anneliese Schuh-Proxauf put up a 
women’s national altitude record with 


tate > . > wi . f Force 2: the air w: wing ; lee ‘ 
dictate otherwise. The way the World is _ force he air was following an occlu 19,700 ft. gain of height. 


Another Austrian pilot, Fritz Pachow- 
sky, describes in Austroflug a visit to St. 
Auban. In 34 weeks he had 22 flights 
totalling 45 hours, was introduced to six 
new Sailplane types. and qualified for 
Gold “C”™ and Diamond altitude with 
19.360 ft. gain of height, reaching 
22.300 ft. asl 


SELF-LAUNCHER.—A rear view of the 
Fauvel AV-45 sailplane which M. Fauvel 
states can take off in 100 yards and 
climb at 600 ft./min. on its completely 
enclosed two-stroke engine (see this 
page last week). 
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Leo White discusses— 
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What New Zealand Wants 


OOKED at from afar and statistically, in size about 1,000 
miles long and a little over 200 miles at its widest part, 
and with a population of almost 24 million, New Zealand 
would appear to be a small market for light aircraft. In reality 
it is a juicy one but any thoughts of a British onslaught on this 
market has dwindled with the passing of the years. Whether 
the new Masefield-Miles-Auster set-up will raise any more than 
the odd eyebrow remains fair and square on their plate. 

After the War it looked as if Auster had this market in the 
palm of their hand but at the moment the American light 
types are running proverbial rings around them. Australia has 
come to light and the new Victa organization has just had the 
pleasure of introducing its prospective wares to New Zealand 
with a provisional order from the Auckland Aero Club to the 
tune of nearly £50,000. Chicken feed perhaps, in overall 
British terms when sales in millions are frequently quoted by 
the S.B.A.C. but maybe it is this factor that has made it so 
hard for any manufacturer of small types. 

New Zealand, when looked at in the light of true executive 
requirements, does not appear to rate as a potential, when 
compared with other countries which have huge populations and 
vast supporting industries. New Zealand is generally hilly to 
mountainous with small coastal plains and is surrounded by 
lonely oceans with Australia and its larger centres of poula- 
tion and near-considerable commercial business over 1,200 
miles away. Yet for all that, New Zealand is one of the most 
versatile users of light aircraft, particularly in connection with 
agricultural pursuits 

Aero clubs thrive, with some of their fleet being used for 
semi-executive work. Where they are hired by firms and staff, 
qualified pilots take their “* bosses” on flights which are often 
a combination of business and pleasure. The regular air 
traveller relies mostly on the scheduled air services, hires a 
rental car for his end-of-journey ground transportation and so 
works his business economically. Airport facilities have not 
expanded sufficiently with commercial amenities to attract large 
numbers of executive aircraft business fliers and as the major 
airports get busier, so are the smaller fry being squeezed out. 
Nevertheless, with thousands of farm airstrips and a growing 
number of provincial aero club activities and of private owners 
there are healthy signs of the growing use of four-place aircraft. 

The question can now be asked whether Britain, after having 
the ball at its toe, can regain a market which has been 
virtually given away over the past 10 years. The country owes 


much to the de Havilland family for in the late ‘twenties and 
all through the ‘thirties it was a de Havilland world. With 
the ubiquitous Moth range, together with odd Avian, Spartan 
and Miles examples, foundations were laid which few ever 
thought would die. While the famous Tiger flew around in 
droves after World War II and showed the way to the huge 
aerial top-dressing industry of today, it is now Piper, Cessna, 
Fletcher, Lodestar and DC-3 aircraft which drop over 500,000 
tons of fertilizer annually. 

How far British light aircraft have receded in local popularity 
can be gauged from the fact that there are now only a little 
over 60 Austers on the register. They started selling in the 
mid-1940s, while it is in recent years only (with the lifting of 
import restrictions) that Cessna and Piper have come in any 
quantity. There are now about 100 of the former and 140 of 
the latter. They are still in demand. 

In 1947 the late Nicholas Higgs of British Aircraft, Ltd., 
handed over an Auster with a Cirrus Minor to Doug. (Grata) 
Grieg, an enthusiastic flier and an ex-Pacific war pilot for 
his use and to take Tom Ewart, then editor of Whites Aviation. 
and myself around the country to show the flag. We did and 
we were proud of the little job, dropping in on the outskirts of 
towns, on back country paddocks and in good, bad and 
indifferent flying conditions. Old timers and youngsters were 
equally intrigued at what seemed a docile and friendly little 
machine and many civic leaders were even given a treat. It 
received enthusiastic Press treatment. Aero clubs went for it 
and so did early aerial work operators but there it has 
remained in the minds of many an early starter after the War 
but which got very little farther. Auster regretfully did not 
move with the times. Spares were often short and costly and 
then it suffered some adverse publicity in accidents. The 
Agricola never came to anything. 

A large number of second-hand Austers came into New 
Zealand as did Proctors and reconditioned engines but, looked 
at from a British prestige point of view, it was really a poor 
long-term investment, for it tended to emphasize that Britain 
had very little new nor was it interested, 

When the “ floosied "-up American types came along, many 
took the point of view that anything British belonged to the 
old “ helmet and goggles ” age. Self-starters in anything British 
appeared to be considered a luxury. There were memories of 
restive minutes, while one pulled the prop. and all the old 
routine of switches, on and off, suck in, well try again—petrol 
in the tank slopping from one side to the other and at last, 
after many damns and blasts, at least a sweet-running engine 

In our new world of colour and sleekness in the 1950s there 
was the continued atmosphere of austerity in the Auster, as 
against the new bright Pipers and Cessnas. These looked 
good, comfortable, glossy, wall-to-wall carpet like, with chrome 
knick-knacks with a push-button atmosphere that made one 
feel extra good and your friends were glad to be with you. 

The British motor industry took a long while to learn about 
New Zealand requirements and despite our size this is still a 
worthwhile market. We are no longer that old-time atlas 
description, the “ Antipodes ” we've never been able to 
discover why anyone uses that phrase now, nor are we the 
colonies. Tradition and stubbornness die hard and neither can 
be eaten or pay the rent, nor do they attract customers for 
certain types of aeroplanes. 

{t is quite obvious that it is no longer any use building even 
an aeroplane with the idea that one must take it and be 
damned. It will have to be good .. . it will have to be 
competitive and, here anyhow, if it is not right it will suffer an 
early fate and more than that, might not even get to the 
starting barrier in this country. There will also be the necessity 
of standing behind and backing up one’s agents or rep 
sentatives. 

Good luck to BEAGLE and may it come up with the answers 
in the same way as do Britain’s magnificent jets and turbo 
props! I, for one, hope so. 


AS IT WAS.—In 1947 an Auster was flown all over New 
Zealand by Doug. Grieg, of Auckland (centre) with Tom Ewart 
(then editor Whites Aviation) and Leo White (right). It set a 
new standard for small aircraft. Times have changed and 
British light aircraft have lost the advantage they had. The 
small people in the picture, if they are flying themselves today 
or are interested, are more likely to be using or admiring 
American light aircraft. 
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6 ways before 


Recommendations for maintenance and overhaul 
spares prepared and issued to fit operational plan. 
Spare parts lists issued with prices that are 

held firm for twelve months. 

Spare parts manufactured and stocked for 
operators’ initial requirements. 

Service and maintenance instructions issued to 
enable operations to be planned. 

Overhaul tools and test rigs designed ahead of 
need. 

Operators’ personnel trained during flight 
planning stage. 
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8 ways after 


Liaison visits from service engineers. 

Service engineers on call at main Airports 
throughout the world. 

Help given in investigating and diagnosing trouble 
with prompt action. 

Service bulletins issued. 

Overhaul facilities available to operators inthe ., 
U.K., Australia, Canada and U.S.A. 

Advice and assistance given by a network of 


Service Agents who are situated in most parts of the 


world. 
Repair and salvage schemes for use by operators. 
Over-the-counter exchange schemes made available. 


The service support which Rotax gives encircles the world. London, Montreal, Washington, Vancouver, Sydney, Hong 


Kong and many other bases combine to give the aircraft industry a service that begins before the sale. 


ROTAX LIMITED, Willesden Junction, London, N.W.10., 
LUCAS-ROTAK (Australia) PTY. LTD., Metbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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Helicopters 
(for instance) 


TEDDINGTON AIRCRAFT CONTROLS 


used in every field of aeronautics 


PRESSURE SWITCHES ® CABIN CONDITIONING BQUIPMENT ® HOT AIR VALVES 
SOLENOID VALVES ® ANTICING EQUIPMENT ® PRESSURE REDUCING VALVES 


TEDDINGTON AIRCRAFT CONTROLS LIMITED * MERTHYR TYDFIL + SOUTH WALES 
Telephone: MERTHYR ™ FIL 3261 


London Office: COLNBROOK BY-PASS - WEST DRAYTON MIDDLESEX Telephone: Colnb 
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Correspondence 


Imperials’ Early Days 
P the most generous review of my book which appeared in 
your issue of Nov. 4, which has just come to hand, there 
are certain statements which I feel should be clarified. 

My university* put up something less than £50 for typing 
while Shell put no money into publication, but did kindly 
arrange the contact with Foulis. It might also be relevant to 
mention in my education some three and a half years spent in 
the R.A.F., part of which was in Transport Command 

The suggestion was made that Mr. Woods-Humphery may 
have exerted an undue influence. That is not so. I attempted 
as much as was possible to check all his statements against 
documentary evidence, and failing that to obtain corroboration 
or denial from other principals. A good historian will always 
doubt his sources until he is reasonably sure that internal and 
external evidence has proved their validity. I have tried to 
follow that precept; I hope successfully 

| appreciate Mr. Brooks’ suggestions and thoughts I hope 
they will stimulate more research into those facets of the picture 
which space forbade me to cover. 

Chapel Hill, Rosin D. S. HicHam, Ph.D. 
N.C., U.S.A 
* The University of North Carolina 


One Viewer’s Reaction 


HAT a great disservice to civil aviation it was to devote 
time in “ Panorama™ recently to the relative merits ol 
JP 1 and JP 4 jet fuel. 

Very rightly, this subject has been receiving attention in the 
aviation Press; but surely nothing but harm can come to the 
industry as a whole by an argument which commences: “ When 
an airliner crashes”! It was unfortunate that Lord Brabazon’s 
claims were not answered by fuel technologists—and even more 
unfortunate that millions of viewers were led to associate 
sheets of flame with day-to-day air travel. 

When we consider that today the bulk of the World’s airline 
passengers still fly aboard piston-engined planes using 
petroleum—the most inflammable of all fuels—nothing can be 
said for creating a situation which appears calculated to under- 
mine the public’s confidence in the safety of civil flying 

London, W.1. PETER COLBOURNE. 


The State of the Status 


SHARE the mild disgruntlement expressed here on Nov. 25 

by “Cap” Capper, Scottish Aviation’s flight manager and 
chief test pilot, when he wrote of airlines announcing propeller- 
turbine aircraft as “ jets.” It is, of course, a sales and publicity 
gimmick designed to make the less-knowledgeable passenger 
feel a bit superior to those travelling in corny old piston jobs 
and of equal status to the “real” jet passenger 

“Cap” would find life almost intolerable in Australia where 
T.A.A.’s Electras, Viscounts and Friendships are called a “ Jet 
Fleet.” The most egomanic passenger announcement I've heard 
is Qantas’ call for their “ Round-the-World Jet-Flight ” 
customers. After all, it’s the ultimate status-boost, until the 
supersonics arrive—or the dreaded final call: “ Interplanetary 
Spaceways’ Round-the-Universe Service is now ready for 
departure... .” 

Worcester Park, Surrey. E. A. Curis WREN. 


The Leisurely Trunk Routes 


HE artful aid of alliteration in the final phrase of the first 

paragraph, editorial Oct. 21, raises nostalgic memories of 
the leisurely Trunk Routes of yesteryear, though perhaps not 
with quite the same connotation 


Johannesburg, S. Africa * IMPERIAL WEBFOOT.” 


No Toys are Kites 
EIGHTS of 1,000 metres reached by man-carrying kites 
are quoted by F.H.S. on Nov. 25 last. Meteorological kites, 

even in the 19th century, were going many times as high. 

A. Lawrence Rotch, in his book “ Sounding the Ocean of the 

Air,” published in 1900, mentions a height of 11,440 ft. above 

Blue Hill Observatory in Massachusetts, or 12,070 ft. a.s.1., 

reached by the uppermost of a train of four box-type kites on 

Aug. 26. 1898 

He used five miles of steel piano wire, 0.032 in. thick, 
weighing 15 ib. per mile. The lifting surface of the top kite 
was 71 sq. ft.. and that of the other three together 78 sq. ft.: 
the total weight of the kites and apparatus was 112 Ib. Wind 
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velocity was 22 m.p.h. on the ground, 40 m.p.h. at maximum 
height. Launch was at 10.40 hr.. maximum height at 16.15, 
and landing at 20.40 

Rotch’s conclusion from a large number of such experiments 
was: “ While it appears certain that no navigable balloon o1 
flying machine will ever be able to stem the enormous velocity 
of the upper atmosphere, rarefied though it is, perhaps in the 
future aerial machines will take advantage of the prevailing 
currents of the high atmosphere, as our sailing ships do of the 
trade winds.” 


Whipsnade, Beds A. E. SLATER. 


M.P.F, Triumphant. For those of you interested 
in the outcome of the project, reported here Nov. 11, 
of Ham Fisher's American comic strip character 
Joe Palooka to achieve “ Muscle Powered Flight,” he 
was successful My forecast that the CycleWing 
inventor's shapely daughter wouldn't help the power- 
weight ratio proved right—she was replaced by 
Humph, a lusty volunteer, and he and Joe, achieving 
a pedal output of 1.9 h.p., got the device into the air. 
That done, they're passing to other problems. Pity 
they didn’t enter the R.Ae.S..s Kremer competition, 

——— ea A 


' 


The_CYCLE-WING Ath, acknowlelgments to MAM FISWER 
* 

Derby Winner by Ten Lengths. * Herald Series 200. 
Powerplant: As 100, except length, 75 ft. 5 in.”- 
From a technical journal This must be the new 
Super-Dart with re-heat . .. re-heat .. . re-heat. ... 

+ 

Latham’s Private Air Force. At the presentation 
of the Air Public Relations Association's C. P. 
Robertson Trophy to Sqn. Ldr. Peter Latham, Treble- 
One Squadron's C.O., he told me how delighted he 
and Mrs. Latham were when after four female 
additions to the family, their first son arrived. They 
were beginning to think that though heir-minded, they 
were not heir-conditioned. 


Line Shot 

A Beverley, modified for supply-dropping, had just 
taken off from a M.E.A.F. airfield when the duty 
controller noticed that the huge rear doors were 
missing. Unaccustomed to this dreadful sight, he 
frantically told the pilot of the “emergency.” The 
latter, with customary Transport Command aplomb, 
replied: “ Thanks—we can’t get our wheels up either.” 


* 


Convairiety. Readers who like to be able to dis- 
tinguish between the various American jetliners should 
be grateful to Convair for their 600 (how does 600 
manage to come after 8807). Obviously designed and 
named by their publicity department, two large “ speed 
capsules ” have been nailed on to the trailing edge of 
each wing. The engineers were delighted to find that 
the excrescences actually added speed to the vessel 
and made good fuel tanks. Now it’s up to Boeing 
and Douglas to cap Convair’s capsules 
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Industry Record 


Rapid Film Processing 


At the recent Industrial Photographic 
and Television Exhibition at the Albert 
Hall Kelvin Hughes displayed two models 
of their rapid continuous film processors. 
Based on the company’s original military 
equipment designed to provide a large 
bright screen display of radar images 
photographed from a cathode-ray tube, 
these commercial processors are suitable 
for 16-, 35- or 70-mm. film. 

The first model—35/70 RP.1—is 
intended essentially for 35- or 70-mm. 
negative processing at a film speed of 
10 ft./sec. and has a dry-to-dry process- 
ing time of 30 sec. Model 16/35 RP.1 
has a film speed of 40 ft./min., with a 
dry-to-dry processing time of 60 sec. 
It is suitable for either negative or posi- 
live processing of 16- or 35-mm. film. 


Dagenite Batteries 

A new catalogue, describing the wide 
range of Dagenite aircraft batteries, has 
been published by Pritchett & Gold and 
E.P.S. Co. Ltd. Dagenite Works, 
Dagenham Dock. 

The illustrated catalogue contains com- 
prehensive information on civil and 
military aircraft batteries, including notes 
on construction, specification and 
capacity. The latest 24-v. range for the 
D.H. Trident and Comet, Vickers VC 10, 
Vanguard and Viscount, Handley Page 
Herald and Fokker’ Friendship is 
described in full and there are also details 
of Dagenite 12-v. batteries which are 
suitable for use on both non-aerobatic 
and aerobatic aircraft. 


Flexible Fuel Bags 

Tanks, Ltd., of Portsmouth 
are producing 5-gal. flexible drop bags 
made from Hycar nitrile rubber. These 
containers are designed to withstand 
rough treatment and filled bags may be 
jettisoned from aircraft flying at up to 
130 knots at 100 ft. with complete 
recovery. 

The bags measure 17 in. by 10 in. 
dia.. and have a wall thickness of 0.06 in. 
When empty they weigh 2 Ib. and it is 
stated that they can be folded and stored 
easily and economically in limited spaces, 
without the usual risks associated with 
metal fuel containers. A special feature 
of the bag is a quick-release sealing 


Fireproof 


method—the intake tube is folded back 
once and a metal clamp placed over the 
double thickness. 


New Distributors 


Aero Electronics, Ltd., of Gatwick 
Airport, have been appointed the exclu- 
sive export agents and sole distributors 
to U.K. aircraft manufacturers of Com- 
munications (Air), Ltd., Bagshot, who 
manufacture a wide range of aero- 
nautical electronic equipment. 
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Glide-path Indicator Lamps 


The A.E.Jl. Lamp and Lighting Co., 
Ltd.. has received a_ three-year Air 
Ministry contract to supply visual glide- 
path indicator (V.G.P.1.) lamps. Eight 
hundred of these sealed-beam lamps have 
already been supplied and the contract 
may eventually exceed 6,000. 

The R.A.F. is installing this R.A.E.- 
developed visual approach aid on all its 
airfields and it is to be used at all major 
British civil airports. In the United 
States the V.G.P.I. system has been 
evaluated and recommended by the 
National Aviation Facilities Experimental 
Center and subsequently adopted by the 
F.A.A. as a standard civil landing aid. 


Thunderbird’s Nose-cone 


The manufacture and testing of the 
radome that forms the nose-cone of an 
English Electric Thunderbird GAM is the 
subject of a new industrial film. Entitled 

“Spearhead of a Thunderbird,” it has 
been produced by the Publicity Depart- 
ment of Bakelite, Ltd., as one of a pair 
of films designed to stimulate interest in 
reinforced plastics among potential users 
of the material 

Opening with a shot of an actual 
launching of the missile, the film then 
moves to the factory where the nose-cone 
is manufactured. This process starts with 
the pulling of a number of specially 
knitted glass-fibre “stockings” over a 
radome-shaped inner mould until the 
correct thickness has been built up. 
Polyester resin is then weighed out and 
precisely measured amounts of catalysts 
and accelerator are added, thereby 
starting a chemical action which will cause 
the liquid resin to cure after a given 
interval. 

An outer mould is then placed in 
position, a vacuum line is connected to 
the top of the double mould and the resin 
poured in a trough at the bottom is 
forced up by atmospheric pressure, 
impregnating the glass fibre. When the 
resin appears in a sight glass on the top 
of the mould the flow is stopped and after 
hardening the radome is ready for 
finishing and testing. 

After the first tests, in which 
measurements are taken of the electrical 
thickness of the radome wall, resin is 
sprayed on to make up any deficiencies, 
the amount sprayed being controlled by a 
punched tape record of the test. Wireless 
aberration tests are made for sight errors, 
the radome being mounted above a 


receiver facing a _ transmitter some 
distance away. Fitted with a plastic tip 
and base ring the radome is ready for 
mounting on a missile which, in the film, 
is then seen fired on trial against a drone 
target aircraft. 

Produced in colour, this 16-mm. film 
shows a number of interesting techniques 
which many people will not have seen 
before. It has a running time of 18 min 
and is available on loan from the Bakelite 
Publicity Department at 12-18 Grosvenor 
Gardens, London. S.W.1 


A typical set of English Electric Thunder- 
bird radome moulds illustrated in one 
of the new Bakelite films on reinforced 
plastics. The set comprises a cast alumin- 
ium inner mould with built-in hydraulic 
ejection (left) and glass-fibre outer mould. 


Aviation Calendar 


Dec. 9 
R.Ac.S. Man Powered Aircraft Group 
Problems of Man Powered 
Nonweiler, in the Lecture 
W.1, at 19.00 hrs. 


London. 
lecture. “* Aerodynamic 
Flight by 7 
Theatre, 4 Hamihon Place, 


Dec. 10 
Birmingham. British Interplanetary Society 
Midiands Branch lecture, “ Legal Problems in the 
use of Outer Space.” by J. A. Andrews, in the 
Birmingham and Midiand Institute Cinema, Paradise 
Surect, at 18.30 hrs 
Dec, 12 


London. R Ac S Historical 
“Some Problems of Acronautica! 
( H. Gibbs-Smith, in the Lecture 
Hamilton Place, W.1, at 19.00 hrs 


Dec. 14 

Graduates’ and Students’ 
Section lecture BO.A.C. and the Future,” by 
c Abe! in the Lecture Theatre, 4 Hamilton 
Place, W.1, at 19.30 hrs 


Dec. 15 
Glasgow Branch lecture, 
at Scottish Aviation 


Group lecture, 
History.” by 
Theatre, 4 


london. R Ac S 


Prestwick.—R Ac.S 
‘Light Aircraft in General,”’ 
Ltd, at 19.30 brs 

London.-R Ac SS. lecture * Economic Lessons 
from Short-hau!l Operations,” by S. PF. Wheatcroft, 
in the Lecture Theatre, 4 Hamilton Place, W.!, 
st 18.00 hrs 


Dec. 2 
London Airport Central.— institute of Transport 
West Middlesex Group lecture, “* Organization and 
Methods Work in Air Transport," by P. Garner 
and D. Hollings, in the 3rd floor Conference 
Room, Control Tower, at 18.30 hrs 


Company Notices 


NEW COMPANIES 
CAMBARIA (AIRCRAFT SPARES), LTD. 
(675,602).—Private co. Reg. Nov. 21 Cap. £100 
in £1 shs. Acronautical engineers, manufacturers and 
repairers of and dealers in acroplane engines and 
parts. Sol.: Peters and Peters, W.1 
AIR RENT, LTD. (675.768).—Private co. Reg 
Nov. 23. Cap. £100 in £1 shs. Aijrcraft for hire, 
etc Sec Thomas A. Herbert 


CHANGES OF NAME 
Airwork, Lid. (233.961) 3§ Piccadilly Wil 
Name changed to British United Airways, Ltd., on 
May 19. 1960 
United Airways, Lid. (299.308).—35 
W.1. Name changed to Airwork, Ltd 
1960 


Piccadilly. 
on May 19, 


New Patents 
APPLICATIONS ACCEPTED 


General Electric Co.--‘‘Aircraft flight 
comrol systems Sept 27, 1957 
(Oct. 1, 1956.) 


R59 OSS 


859,130.—Soe. Nationale d'Etude et de Construc- 
tion de Moteurs d’ Aviation.“ Stabilized 
control of aircraft in vertical flight.” 
Apr. 11, 1958. (Apr. 15, 1957) 
859,136. —Blackburn Group, Lid., formerly Black- 
burn and General Aircraft, Ltd., and 
Gadd, R. C. §.—" Probes for use in 
refuelling aircraft in flight."’—Jly 14, 
1959. (Addition to 828.632.) 
—Matthewman, W., and Williams, FE. H. 
* Thrust and/or lift producing devices for 
use in a fluid medium."’—Oct. 22, 1958 
Gly. 23, 1957.) (Cognate applications 
36563, Nov. 23, 1957, and 36564, Jan. | 
1958) 
~Baxter, Woodhouse and Taylor, Ltd. 
“Insulation and ventilation of aircraft.’ 
Dec. 15, 1988. (Dec. 14, 1957.) 
Printed specifications of the above wili be avail- 
able on Jan. 18, 1961, and the opposition period 
will expire on Apr. 18, 1961 


859,007 


859,057 - 


Personal Notices 


BIRTHS 
Clee.—-On Nov 21. at 
Josephine (née Allonby), wife 
a daughter 
Slatter.—On Nov. 22. at RAF. 
Freda (née Till), wife of Fit. Lr. Li 
daughter 


Fulford, York 
of Fit. Lt. P. Clee 


Wegberg, to 
yd Slatter—a 


DEATH 


Perring.—On Nov. 24, Sqn. Ldr. Leslie Perring 
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ENGLISH ELECTRIC 


and ASTRONAUTICS 


AVIATION LIMITED 
AIRCRAFT DIVISION - WARTON 


Supersonic Research 


Design effort at Warton is at present concentrated on the T.S.R.2 Strike 
Aircraft, and continued development on new versions of the Lightning 
Fighter. The tremendous Supersonic experience already gained, exemplified 
by our new Mach 4 Wind tunnel facility, is being utilised on civil aircraft 
designs in the Projects Office, where VTOL aircraft and ground effect 
machines are also under consideration. The problems known and still to be 
formulated are causing expansion of the technical departments and have created 
vacancies at all levels, but especially for men in their late twenties and early 
thirties who have at least five years’ experience of aircraft development and design. 

English Electric Aviation offers excellent prospects, security of employment, 
generous pension scheme and progressive salary scales, all of which can be 
discussed during interview. Removal and, in some cases, separation 
allowances will be made. 


AERODYNAMICISTS AND problems associated with VTOL, STOL and 
AEROELASTICIANS GEM'’s. 


For research into fundamental ideas and phe- ENGINEERS AND STRESSMEN 


nomena associated with aircraft of the future, or ; 
work on problems associated with current designs, Are required for work on new stressing techniques: 
or aerodynamic studies of project aircraft. The thermal stressing: initial structural design or 
research will receive full backing from our wind airworthiness engineering, in addition to vacancies 
tunnels. Supersonic experience would be of for advanced detail stressmen. 


considerable value for some of these positions. 

SYSTEMS ENGINEERS 

To initiate the design of hydraulic, fuel, or air 
PROPULSION ENGINEERS 7 : 


systems. Environmental and heat transfer 
For work on the mixed propulsion/lifting specialists are also required. 


These vacancies are in the advanced projects drive from the magnificent scenery of the Pennine 
office and the two project departments controlling Chain and Lake District. Nearby Blackpool 
the T.S.R.2 and Lightning Aircraft as well as the offers entertainment unequalled outside London. 


Engineering Departments concerned. Please write giving details of qualifications 


Warton is on the coast a few miles north of and experience to Dept. G.P.S., English Electric 
industrial Lancashire, located in very pleasant House, Strand, London, W.C.2, quoting reference 
market gardening country only an hour or two’s A/1796P. 


A MEMBER OF THE BRITISH AIRCRAFT CORPORATION 
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ROPEA —_ 
PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the foliow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in 
succeeding one uniess instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers. 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED 


following insertion are allowed to trad: adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
“ The Aeroplane and Astronautics.’’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


ADVERTISEMENTS 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain che right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, aes every care is taken to avoid 
mistak 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex." 
Telex: 23839. 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414.1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 


w. Ss. 


Europe’s 


LIGHT AIRCRAFT DIVISION 


1959 AUTOFLITE TRI-PACER 160 

330 hours since new. Super Custom equip- 

ment. Superhomer VHF/VOR radio. 
£4,615 


1958 TRI-PACER 160 


Airframe 800 hours, engines 58 s.c.o. Super 
Custom equipment. Superhomer VHF/VOR 
radio. 3 year C. of A. £3,650 


1960 CARIBBEAN DE LUXE 


Brand new, choice of two, for immediate 
delivery. List Price £4,508 


NEW OR USED AIRCRAFT SUPPLIED 
—<————4 w. 


—— 


S. 


TELEPHONE : 


SHACKLETON (AV 


SHACKLETON 
175 PECCADILLY 
HYDE PARK 2448/9 


Leading Aircraft 
TRANSPORT AIRCRAFT DIVISION 
LOCKHEED CONSTELLATION 749A 


An opportunity for any airline considering 
large four-engine transports. Choice avail- 


able in varying conditions. From £45,000 
CREDIT TERMS ARRANGED 


LONDON 
CABLES : 


(AVIATION) 
> W.s 
SHACKHUD, LONDON 


TATION) LT 


Brokers 


EXECUTIVE AIRCRAFT DIVISION 


1958 DE HAVILLAND HERON 2D 
Very low hours. 8-seat executive 
VHF, HF, ADF, Cabin Speakers. 


interior. 
£50,000 


1958 BEECH TWIN BONANZA 

Very low hours. 5-seat interior. Deicing, 
Supercharged engines. VHF, ADF, HF and 
Standby VHF. £25,000 


GRUMMAN MALLARD AMPHIBIAN 

Pratt & Whitney 1340 engines, 10 seats, 
C. of A. until May 1961. VHF, HF, ADF. 
Located Far East. Offers 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


SSS 


LTD 


AIRCRAFT FOR SALE 
R. K. De™s L- 


FOR OLD AND NEW AIRCRAFT TO SUIT ALL 
NEEDS 


wt THER you require a Bocing 
have just been asked—or a 
or needicss to say, the many hundreds of 
between, your inquiries are cordially invited 
receive the same expert and witling attention 
HIS week's special bargains, in our considered 
opinion, are: Auster Aigiet, 1956, 4 seats, VHF 
Com.. C. of A., engine hours 709 since new, wonder- 
ful value at only £1,650 
ERO Commander 560E, 
hours smoh 
in Executive aircraft 
Duty, £26,350 Having sold this week, 
we can «till offer one more, but only one, for imme- 
diate delivery; standard seating, 350 and 400 engine 
hours, VHF, ADF. HF. ILS; inquiries invited quickly. 
UR Apache has arrived. and gone We have two 
other beauties where that came from, New York, 
an Autoflite 1959-60. for £13,595; 4 1955 Super 
astom at £8,680, both including 174% U.K. Import 
uly 
K. DUNDAS, LTD 
« James St.. London, S$ 


707—for which 

Tiger Moth, 
types 
and will 


1958. 6 seats, 
auto-pilot; the 


nil engine 
superb ultimate 
U.K. Import 


Dundas House, 59 Saint 
" w Phone, Hyde Park 
ee | 564-10 


XECUTIVE de Havilland Dove, only 2.200 since 
new, 350 hours on Mark II engines, very reason- 
ably priced. Fiy away New York or can quote 


delivered 
ASSOCIATES, 551 Fifth 


ILLIAM CC. WOLD 
Avenue, New York. Cable. Billwold. 564-9110 


EXECUTIVE 


D' | | eimmeetind perv 
TOTAL TIME 1,146 HR 


B’* A403, 


AEROPLANE AND ASTRONAUTICS 


564-18 


Care of THe 


MPLETELY 
hours, £650 
Barton Acrodrome, 


rebuilt Tiger Moth with low engine 
or near offer, Lancashire Acto im 
Eccles 9123 


ISCOUNTS offered on lease purchase agreements 

or other charter basis by the owners, Maitland 

Drewery, 128 Station Rd., Sidcup. Phone, Foo 6761 

568-9125 

ESSNA 172. August, 1959. total hours 380. 
year C. of A. till March 


3 light maker beacon 
semi radio compass. price 
THe APROPLANE AND , A Tics 


IAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


VIGORS :: 


PIPERS 


KIDLINGTON 3444/5 OXFORD 


CHARTER HELICOPTERS 


HOME OR OVERSEAS 
FOR 
* SURVEY 
* CONSTRUCTION LIFTS 
* FREIGHT TRANSPORT 
%* PASSENGER TRANSPORT 
* PIPE LAYING 
*% AGRICULTURAL SPRAYING 
* FLYING TRAINING 


HELICOPTER SERVICES LIMITED 


LUTON AIRPORT - BEDS. 
Telephone: LUTON 4911 


BEECHCRAFT Travel Air 95, bdlue- silver, 

1959 engine hours ni! —_, malar coo 
ntained STRI2D Narco mniga 

ee RTR, Lear 12E, £19,500 Box A634, care of 

THE AEROPLANE AND ASTRONAUTICS. 564-16 


Ge TAIR, L”. 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day) 


ou _ a licence—we have aircraft. Recent C. 
7a (private or hire and reward) H.P. or 
sae, A acitish or American, 2, 4 or more seats, 
with or without radio. £1.000 to £10,000 Demon- 
strations anywhere any time Hire one for a week 
before you buy it See also aircraft for hire and 
charter 272-768 


ETER S. CLIFFORD AND CO., LTD., offer-— 
total hours airframe and engine 70, 


IPSY Belfair, 
r new permit to fly, £1,000 


excellent condition, 

ILES many Straight, C. of A. expires 3.4.61. 
£700 o 

URTHER details on request 


RESA,” Kirtlington, Near Oxford Kidlington 
3355, ‘sien 392 564-12 


PBYSA. 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USE 


B™ A404, 


Care of THE AEROPLANE AND ASTRONAUTICS 
564-19 


USTER Autocrat, Cirrus II, 300 hours since 
rebuild in 1958, including new engine, three seats, 
metal propeller. Ekco 11-channel radio, starter, genera- 
new battery, silencer, full panel, new tyres, C 

o May. 1961, £1.450 M ughes, Wye 
Cottage, Manor Rd., Penn, Bucks. Phone, Penn 
3290, day Beaconsfield 2143. 564-1111 


Aircraft Wanted 


CRAP aircraft aluminium and_ stainless stee! 
S urgently required. Lowton Metals, Lid., Lowton 
St. Mary's near Warrington. Leigh 1444-5 -766 

HIPMUNK aircraft required, quotations (in writing 

please) to: Finan-e and General Hire Co., Ltd.. 
4 London Rd., Bromicy, Kent. 5 


EMINI, preferably three-year C. of A., low engine 
hours, radio, fair price. Details to Box A642, Care 
of THe AFKOPLANE AND ASTRONAUTICS. 564-2592 
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DECEMBER 9, 1960 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


HE REGIONAL AIR TRADING CO Croydon 
Airport for Rapide spares of every descriprion 
Phone, Croydon 852 zzz-762 


EPAIRCRAFT, LTD The Commons. Cranle gh 
Surrey (Cranicigh 536), for instruments and auto- 
pilot overhaul zzz-749 
HILLIPS AND WHITE, LTD 
n the U.K. for 
n lectric 


HE le adi ng st ck ists Instruments 


Major and 
Siddeley Chee'ah IX 


x 
61 QUEEN'S GARDENS, Ww. 
64 


Phone 
“ Gyrair 


=9> 


Ambassad or 865 Cables, 
London.” zzz 
KY TRADE (COMPONENTS), LTD., approved 
stockists for Tiger Moth and Rapide sparcs, largc 
selection available from stock. Croydon Airpor Cro 
9433 568 9097 


oe LASONS for Tiger Moth spares. Gipsy engine 
overhauls and spares and now increased facilities 
4t Biggin Hill for your C. of A. overhau All light 
types acceptabic 

$ and sockets. More than 

covering over S50 different ranges 

American Stock list on application 
Nutfield, Redhill, Surrey. Phone, Redhill 


1.000.000 in stock 
British and 
to asco, 
soso 
772-776 
OING cheap: (a) 25 directional gyro (D.G. unit, 
U.S.A., Pt. 64/1666); (b) 30 Petot head— 
Avimo, Ltd Somersct, 
China House, os achi, 
4-9117 
available Fae 2. air- 
Cirrus Major Ul 


ab, provides fast, 
Mithadar, 
tives and 
ILES Messenger spares 
craft 1. age = Starboard wing; 
engine. has onlv 25 hours since compicte overhaul 


< production 
et TE R AIRPORT Exeter, Devon. Phone, Exeter 
584-8 


meena spares for Dakotas, Harvards ae 
Cub, Fairchi‘ds Argus Beechcraft “17 " ; 
Mosquito, Spitfire, Firefly. Engine spares for ean & of special training. 
Whitney, Armstrong Siddeley. Lycoming, etc., acces- 
sories and instruments for all types of aircraft 
7 Dakota operators please note. we offer a GENERAL DATA 
. limited number of genuine brand-new ~ 
Bendix 52058 tail wheels at a reasonable price ru Sapen vertical 
J ALTER, LTD., The Drive, Horley, Surrey _take-o' 
e Phone Horley 1420 and 4294 Cables Vertical landing 
Cubeng, Horley.” 564-17 Cruises at 100 m.p.h. 


Aircraft Accessories, Spares and 
Components Wanted 


ANTED radio test equipment, AM signal genera- 

tor [ype TF801-D:; distortion factor 

142F; Outboard power meter type 

A641, care of THE AEROPLANE AND ASTRONAUTICS 
5 


AIRCRAFT SERVICING 


VERSEAS AIR TRANSPORT, LTD., Manchester 


range) 


TF 
Box 


Airport, for overhauls, conversions and modifica - 
tions at guaranteed prices Phone Mercury $262, Telephone : 
ext. 148 2-779 


65% power (3.5 hrs. 


Top speed 126 m.p.h. 
900 ft. per min. climb 
14 miles per gal. of fuel 


Available in U.K. shortly 
UMBAUGH-18 


TheGYROCOPTER that cannot spin or stall 
Price: £4,194 F.O.B. U.S.A. 


Operablefrom smallspace, the UMBAUGH-18 


convenient, dependable 


point-to-point travel for business execu- 
company 
revolutionary plane is now in full scale 
and a demonstrator 
shortly arrive in this country. 


personnel. This 


will 


Any pilot can fly an Umbaugh-18 with two hours 


Any non-pilot can learn to fly 


an Umbaugh-18 in a matter of a few hours. 


Landing speed 
0-10 m.p.h. 
Powered by 180 h.p 
Lycoming engine 
3 bladed 35’ dia. rotor 
All metal construction 
Service ceiling 15,000’ 
600 Ib. useful load 
6 cu. ft. baggage space 
Dual controls optional 


"11 HOLMAN & CO. (ENGINEERS) LTD 


183 FORDNEUK ST., GLASGOW, 5&.E. 


Bridgeton 2227-2228 


THE AEROPLANE 
and ASTRONAUTICS 


HELICOPTERS 
OR specialized helicopter operations in Engineering 
and §=6Survey gricultural spraying, Passenger 
Transport Flying Traiming ontact Helicopter 
Services, Lid., Luton Airport Phone, Luton 4911 
zaz-773 
CLOTHING 


R A F Officers’ uniforms for sale, new and 

. «2 «reconditioned. Fisher's, 86-38 Wellington 

St... Woolwich Phone 1055 Kit also purchased. 
waa- 


COMPUTER AND SLIDE RULES 


AYS OF EALING Stockists of Aristo, Datton, 
Jeppesen computers, draughtsmen’s instruments, 
aircraft tool Quotations, mail order by return 
8-10 Bond St., Ealing, W.5 Eai 2813 564-9103 


CONSULTANTS 


R H. STOCKEN, F.R.Ac.S., Eagle House, 109 
e Jermyn St., S.W.1. Whitehall 2777-8. zaz-743 


AN L. S. McNICOL, London School of Air Naviga- 
tion Pilot and navigator training with advisory 
service 3 Ovington Square, Knightsbridge, 5.W.3 
Ken 8821 zzz-746 
R Ww SUTTON (CONSULTANTS), LTD., 7 

« Lansdown Place, Cheltenham. Phone 5811 
575-9121 


ELECTRICAL EQUIPMENT 


LECTRICAL connectors More than 1,000,000 in 

stock vering over S50 different ranges. British 
and American Stock list on application to Sasco, 
Nutfield, Redhill, Surrey Phone, Redhill 5030. 


HIRE AND CHARTER 
GPNTAR. J TD. 


GRANTCHESTER, CAMBRIDGE 
Trumpington 3132 (24 hours per day) 


Phone, 


ence-—we have aircraft with or without 

with or without radio, two or 

Caribbeans, Cubs or Austers, for 
cas! maintenance, insurance and repairs.) 

From £3 10s. per engine hour without pilot or Is. 34 
per mile with pilot 


Africa or Asia covered. See also Aircraft for 
222-769 


You have a lic 


Europe 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 

control panels, flight computers and indicators, 
three complete installations in stoc J. Whittemore 
(Aeradio), Lid., Biggin Hill Aerodrome, Kent 


TRI2D 

and Amer 
stock A.R.B.-approved 
type of aircraft x 
Biggin Hill Aerodrome 


STR9Z, tae and most other 
ican V.HLF R/T equipment always in 
design installations into any 
Whittemore (Aeradio), Ltd., 
Kent 172-0730 


LN LP Ps Oh Py OL aL LAL a PO 
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Precision Sheet Metal Workers and 
Light Engineers to the Aircraft industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Toois, jigs and machined parts for 
the assemblies can be produced in our own workshops. 

Let us quote for your requirements. 


M.0.A. Approved 
D.G.!. No. 50037 


C. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 
SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


Telephone ESTABLISHED 
Sheffield 28049 & 28040 1891 


Ref. No. A1/2502/47 


POD BPP DD PPD OPP PPD DDI 


Telegrams 


¢ 

{ 

§ 

: 

§ 

4 

¢ 

( 

4 

Fully Approved A.R.B f 
4 

{ 

‘ 

{ 

{ 

( 

¢ 

4 

Assayed Sheffield 1 ¢ 


PHILLIPS & WHITE LTD. 


A.R.B. Approved Stockist for 
Aircraft Accessories, Spares and Components. 


Comprehensive Stock of :— 


instruments and Parts. Navigational 
Equipment. Electrical Components. 
Engine Accessories. 


Spares for all the above items. 


De Havilland Gipsy Major and Queen engine spares. 
Armstrong Siddeley Cheetah IX, X and XV engine spares. 


Please advise us of your requirements. 


PHILLIPS & WHITE LTD. 
61, Queen’s Gardens, | London, W.2 


Phone : AMBassador 8651 2764. ables : “‘ Gyrair London.” 


CAP'N SHARP SAYS: 


“Ait That fie to-day hat come 
fo a point where you can't fly 


go CHRISTMAS GUTS * 


See your neatett «Jeppesen dealer or utile dr: 


FRANKFURT/MAIN KAISERSTRASSE 72 GERMANY 
' 


eppesen 


& CO., GmbH. 


IN U.S.A. DENVER COLO. 
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THE AEROPLANE 
and ASTRONAUTICS 


DCOL 


THE (Regd. Trade Mark ) 
ELECTRONIC 
wousrries SULDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE. 
ILLUSTRATED 
+” Bit Model 
MANUFACTURED (Sat: He. 70)! 
IN ALL 
VOLT RANGES 


DESIGNED FOR 


CONTINUAL USE PROTECTIVE 
ON BENCHLINE SHIELD 
ASSEMBLY (Cat: Me. 68) 


British & Foreign 
Patents 
Reg. Designs etc. 


Cotologues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET 
LONDON, Sw4 
Telephones : MACaulay 3/0! & 4272 


AVIATION DIVISION 


PRESSED STEEL COMPANY LIMITED 


THE PIPER FACTORY 
CERTIFIED SERVICE CENTRE 


VALIDATIONS 
MAINTENANCE 


REPAIRS 
OVERHAULS 


A.R.B. APPROVED 
R.Ae.C. MAINTENANCE APPROVAL 


P.S.C. AVIATION DIVISION HAS 

IMMEDIATE CAPACITY FOR 

OVERHAULS AND REPAIRS OF 

ALL LIGHT AIRCRAFT UP TO 

GROUP 5.3. EXPANSION OF 

FACILITIES TO INCLUDE GROUP 
5.4 ARE PLANNED. 


EXECUTIVE AIRCRAFT MAINTEN- 
ANCE AND OPERATION 


OXFORD AIRPORT, 
KIDLINGTON, OXFORDSHIRE 


Telephone: KIDLINGTON 3363 


42 


NOTICES 
Al® TRANSPORT A DvisoRY CouNciL 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned appli- 
cations to operate scheduled air serv 


eROM DAN-AIR SERVICES LTD OF 36-38 

NEW BROAD STREET, LONDON, EC.2, for the 
following Normal Scheduled Services, unless otherwise 
stated with Dove, Dakota Bristol 170s and 
Ambassador aircraft. for the carriage of passengers, 
supplementary freight and mail at a frequency of four 
return flights weekly on each service, for seven years 
from April, 196 


APPLICATION NO. 4638 between Shoreham and 
Ostend. 


APPLICATION NO. 4639 on the route Cardiff 
and/or Swansea and/or Bristol and/or Plymouth 
APPLICATION NO. 46409 for a UK. Interna! 
Service on the route Newcastie and/or Liverpool 
and/or Card.ff and/or Swansea and/or Bristol- 
Shoreham 
APPLICATION NO 464! between London 
(Gatwick) and Ostend 


M NORTH-SOUTH AIRLINES LTD... OF 
AND BRADFORD AIRPORT. YEADON, 
IS. for the following U.K. Internal Services 
with Heron and Herald aircraft. for the carriage of 
passengers supplementary freight and mail at a 
requency in accordance with traffic demand on each 
service for seven years from the date of approval:— 


= 
Y 
¢ 


APPLICATION NO. 4642 between Leeds/ Bradford 
and Birmingham 
salient NO. 4643 between Leeds/ Bradford 
nd Glasgow (Renfrew) 
APPLIC ATION NO. 4644 between Manchester and 
Isle of Wight (Sandown) 


FROM BRITISH UNITED AIRWAYS, LTD. OF 
35 PICCADILLY, LONDON, wW.! 


APPLICATION NO. 3314/2 for an amendment to 
the terms of approval of the All Freight Service 


which they are authorized to operate with Viscownt 
aircraft on the roure London (Gatw ck)-Dusseldorf- 
Hanover at a frequency of seven return flights 
weekly but without the right to carry mail or 
military freight, so as to enable them to operate 
on the amended route London (Ciatwick)-Dusseldorf 
and/or Hanover, to subst itute two return flights 
with DC-3 aircraft for any ne return flight 
approved with Viscount aircraft and to carry mail 


(both civilian and Forces) and newspapers for the 
British and American Forces 


These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 


representations or objections with regard to these 
applications must be made n writing 
reasons and must reach the Counc! within 14 days of 


the date re this advertisement addressed to the 
Secretary r Transport Advisory Council, 3 Dean's 
Yard, | ‘en figen S.W from whom further details of 


the applications may be obta ned When an object on 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question. their 
application, if not already subm tted the Council 
should reach them within the period allowed for the 
making of representations or objections 


PACKING AND SHIPPING 


R AND J. PARK, LTD 143-9 Fenchurch St., 
e B.C.3 Phone, Mansion House 3089 Official 
packers and shippers to the aircraft industry 


SITUATIONS VACANT 
F.R.Ae.S., A.R.B.Certs A.M.1.Mech.E etc., on 
“ No pass, no fee” terms Over 95° successes 
For details of exams. ¢nd courses in all branches of 
acronautical work, aero eng — mechanical engineer- 
ing, elc.. write for 48-page idbook—free B.LE T 
(Dept. 703), 39 Wright's bone London, W 


564-1 


222-674 


ne . 227-740 
AVIGATION Instructor, ex-flight navigator or 
ex-ALTP required for lecturing on commercii 


pilot licence ground subjects Further vacancy for 
Link trainer instructor with knowledge of civil pro- 
cedures Apply, Principal, A.S.T., Perth Aatodroms, 
Perth 9109 


NE Dakota-Viscount First Officer required for 
service with Sudan Airwavs. based Khertoum 
Minimum qualifications U.K. C.P.L. and I/R, and 
1,000 hours’ flying experience 
PPLY in writing to British United Airways. Ltd., 
Ove-seas Contracts Division, National Works 
Bath Rd.. Hounslow, Middx 564-9118 


eee engineer with A and B licences required 
to take charge of radio maintenance section as 
working foreman Preferably with radar licence but 
not essential Commencing salary £1,500. Apply in 
writing to Box A633. care of THe AEROPLANE AND 
ASTRONAUTICS 565-9119 


HIEF inspector required. age 30 to 45 years, 

licensed for aircraft to Group 4.4, and Engines 
Group 6.3 Considerable experience of overhaul and 
maintenance is essential Experience of American 
lieht aircraft and engines desirable Must be accept- 
able by the Air Registration Board for appointment 
within an approved maintenance organization. Com- 
menc'ng salary £1.20 per annum 

PPLY Air Services Division. Pressed Steel Co.. 

Lid.. Oxford Airport, Kidlington 564-9111 


AN-AIR invite applications for employment at 

Lasham Airfield from experienced engine-airframe 
fitters and instrument mechan'cs 

PPLY Chief Engineer, Dan-Air Engincering. oe 

Lasham Airfield. near Alton, Hants 564-9116 


IRCRAFT Radio and Electrical engineer required 

to take control of servicing workshops, installa- 
tions and modifications in British and American air- 
craft 

PPLY Personne! Manager Western Airways, [4.. 

The Airport, Weston-super-Mare -2 


IRCRAFT engineer required for services in e 

Africa. Qualifications should include a Ministry of 
Aviation Aircraft Maintenane Engineer's Licence 
endorsed in categories A and C for Beaver and Pratt 
and Whitney R98S. Applications. giving details of age. 
whether ma ried or single, qualiications and exrerience, 
should be addressed in writing to British United 
Airways, Ltd.. Overseas Contracts wen. oe a) 
Works. Bath Rd., Hounsiow, Mid 5-912 


DECEMBER 9, 19€0 


SILVER CITY AIRWAYS LIMITED 


Immediate Vacancies for 


PILOTS 


for B.170 and DC.3 operations 
based 


FERRYFIELD, MANSTON, 
SQUIRES GATE. 


Preference given to holders of Com- 

mercial Pilot’s Licence and Instrument 

Rating but applications welcome from 
holders Commercial Licence only. 


FINANCIAL ASSISTANCE AVAILABLE TO- 
WARDS COMPLETION QUALIFICATIONS 
for selected Candidates. 


Apply giving full details to 
GROUP PERSONNEL OFFICER, 
62 BROMPTON ROAD, LONDON, 8.W.3 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require 
DRAUGHTSMEN 


Electrical, Structural 
and Instrumental 


for development and trial installation 
work on modern civil and service aircraft. 


Good starting salaries with housing 
assistance for suitably qualified applicants. 
Apply in writing, giving full details of 
experience and convenient dates for 
interview, to :- 


PERSONNEL MANAGER 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze, 


Whitworth 
Unified. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phene: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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DECEMBER 9, 1950 THE AEROPLANE 
ond ASTRONAUTICS 


Keegan Aviation .. 


What we advertise—we own 


FLEET OF 4 DOUGLAS DC4 PASSENGER/FREIGHTERS 


|! DC4 “E” model, long range. 73 new seats in a brand 
new interior. Complete overhaul and tank re-seal just 
completed, aircraft repainted and polished. Full 
transatlantic radio and ready for service today. 


DC4 “A” model, short range. 73 seats re-upholstered, now 
on CK 4 and being repainted, radio suitable world- 
wide operations, ready for service mid-December. 


DC4 “B” model. 68 seats in an interior that must 

be seen to be appreciated, interior work cost over £15,000. 
This aircraft is having a major overhaul and re-seal 

with four new engines—ready March, 1961. 


DC4 “E” model. 73 new seats in a new interior, about 
5,000 hours since major overhaul, full transatlantic radio, 
modified ‘‘no leak”’ tanks—due in from lease soon. 


@ Ail these aircraft can be seen here in England, today. 


@ We will sell or lease long or short term. 


DEAL DIRECT @ We own them, and will part exchange with run outs. 
with 
EUROPE’S LARGEST Also in stock: 4 Vikings, | Bristol 170, 2 Doves, 
Stockist of Aircraft 2 Aero Commanders, 3 Apaches, 
1 Beech D18S, 1 Cessna 310. 
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THE AEROPLANE 44 
and ASTRONAUTICS 


BABCOCK & WILCOX LIMITED 
LONDON 


invite applications for the post of 


DESIGN ENGINEER 


for design of special pressure vessels. The work would involve interesting 
stress analysis and a close liaison with the Research Department, the 
Works, the Erecting Department and the Estimating Department of the 
Company in the solution of practical problems arising in the manufacture 
and erection of heavy pressure vessels. 


A Degree in Mechanical or Structural Engineering is required 
and experience of stress analysis would be an advantage. 


Applications, stating age, qualifications, experience and salary required 
should be addressed to : 


The Assistant Secretary, 209 Euston Road, London, N.W.1 


OVERSEAS 
STATION ENGINEERS 


A stimulating and rewarding job for men with A and C licences, en- 
dorsed for turbine engine and pressurised aircraft, good qualities of 
leadership and the ability to extend, with training, existing qualifica- 
tions to meet introduction of new aircraft types. 
In addition to permanent pensionable employment with good career 
prospects, these posts offer— 
the chance to travel abroad (with your wife and family if on 
extended posting) 
.... good rates of pay (£987—£1143) with generous allowances on 
posting, for you and your family 
.... @ducation allowance for your children whether they school 
overseas or remain in the 
full medical benefits; free uniform issue; extra payment for 
special duties. 
Further information and an application form may be obtained from 
Personnel Officer, Overseas, BEA, Bealine House, Ruislip, Middlesex. 
(Interviews in London or at any main provincial centre) 


<=} sooxk oF 


Flight Today 


Edited by John W. R. Taylor 
Look into tomorrow. 


Share the excitement of 
flight today. 


Trace the pattern of 
yesterday's discoveries. 


Here ts human adventure at tts 
most spectacular, magnificently 
illustrated in full colour ranging 
over the whole field of aeronautics. 
21)- nett. 


STANLEY PAUL 


DECEMBER 9, 1960 


Situations Vacant—contd. 


LYING instructors are invited to apply for the 
following appointments arising through expansion 
1 Permanent instructor for the Midland School of 
e Flying (Derby Air Centre) at Derby Airport 
This post demands a full rating and preferably a 
Commercial Pilot's Licence. A.1.C./C.C.F. approval 
an advantage 
Temporary instructor, initially for summer season 
« but with prospect of permanency for the right 
person, with the London School of Flying (Elstree Air 
Centre) at Elstree Airedrome A holder of an 
Assistant Rating might be considered 
‘OR cither position the successful candidate will be 
required to take up his duties on March 1, 196! 
and applications (by post, please) should be received 
before December 20. 1960. by the Chief Instructor 
Air Schools, Ltd., The Aerodrome, Elstree, = : 
4-9115 


APTAINS, IRST FFICERS 
C F™*O 


LIGHT-ENGINEERS 
REQUIRED 
FOR 


(eure anen 749° __ RAFT 


APPLY IN WRITING WITH FULL PARTICULARS 
TO:— 


emai Aare. , =. 
BOURNEMOUTH (HURN) AIRPORT 
CHRISTCHURCH 
HANIS 565-9124 


IRCRAFT Radio Mechanic used to installation 
work on British and American equipment, varied 
and interesting work Air Couriers, Ltd Biggin 
Hill 2233 564-4 


IR Traffic Control Officer at Exeter Airport. salary 
£1,135 p.a. with certificate of competency, and 
over the age of 3 Applicants who could obtain 
certificate of competency — a amore period would 
yr considered sel experience nece 


sary 
he Fe em Exeter Airport, Lid. Phone, a2 7 x 


RITISH UNITED AIRWAYS require pilots for 
overseas contracts Generous allowances. Apply 
Chief Pilot (Morton Division), Gatwick Airport 
5 


NGINEER © sila ERS 


PPLIC ATIONS invited from holders of Flight 

Engineers ““O” licence for Hermes operation 
based Manston, Kent Preference given to Hermes 
poe par maingenance engineers licence 
catego ; nd/or “* 
ONSIDERATION will be given to applicants with 

Flight Test Observer or similar experience who 
have not yet qualificd “O” licence A salary will 
be paid during training period and financial assist- 
ance will be available for selected candidates. Pilots 
noa fully qualified commercial licences who are 
Prepared to study for “O” licence will be given 
assisted training to complete their pilots qualifications 
during winter 1961 Apply for details to Group 
Personne! Officer, Silver City Airways, Lid 62 
Brompton Rd., $.W.3 564-6 


K. DUNDAS, LTD., requires the following per 
« sonnel: Dove Captain ALTP 1/R, R/T preferably 
between 28-40 years of age. salary £60 per week Also 
two engineers with appropriate licences. £40 per week 
All accommodation found, free passages. etc. C ontract 
commences within four weeks Applications to 
Dundas, Ltd... Dunaas House. 59 St. James St 
London, S.W.1 Hyde Park 3717 564-9 


are G** Hd 


VACANCY FOR 


| aaa NCED P" OT 


REQUIREMENTS 
(a) Commercial Pilot's Licence 
(b) Instrument Rating 
(©) Dove Endorsement 


This is @ permanent and pensionable appointment for 
a man aged 30-35. The succesful candidate will be 
required to live near Wolverhampton and must be 
available within three months. He will be re-ponsible 
for all arrangements rega-ding the Groun’s Do ¢ air 
craft, having the assistance of a qualified Aircraft 
Engineer also employed by the Group He will be 
provided with a car and loss of licence insurance wil! 
pad by the Company 


Apply stating age. experience qualifications and 
salary required to:- 


THE SECRETARY, 


ARMAC, TD., 
T L 


ETTINGSHALL, WOLVERHAMPTON 
565-9126 


nstRyY OF AVIATION: Air Traffic Control! 
cers. Posts for men or women at least 23 

and A. - 35 on 1.7.61. Candidates must have had 
recent aircrew experience preferably as_ pilot or 
navigator, in civil air transport or H.M. Forces: but 
exceptionally, extensive experience in A.T.C.O. duties 
ay be accepted They should normally also have 
G.C.E. with five passes. or an equivalent academic 
yg Starting salary (London) from £825 to 
1.1990. Maximem £1,522 Appointments initially 
unestablished. but prospects of establishment_and pro- 
motion. Write Civil Service Commission, Burlington 
Gardens, London, W.1., for application form, quoting 
$227/61. 564-15 
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DECEMBER 9, 1960 


Situations Vacant—contd. 


SSISTANT Operations Manager required by inde- 
pendent airline Applicants should have had pre- 
vious operations department experience or have flown 
as aircrew For further particulars, apply Air Safaris, 
Ltd., Old Terminal Building, Gatwick Airport, Horley, 
Surrey 564-11 


ADIO mechanic required immediately Apply 
Administration Assistant, British Aviation 
Services (Engineering), Lid., Ferryfield Airport, Lydd 
564-14 


» take charge of section in a large design office 
commencing salary from £1,500 Send particulars 
age, qualifications, etc in strict confidence to Box 
A593, care of THE AFROPLANE AND ASTRONAUTICS 


567-9127 
TUITION 

ONDON SCHOOL OF AIR NAVIGATION offers 
full-tume personal coaching with home study 
correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali- 
fications, also P.P.L Officially appointed Services 
Courses Scheme 43 Ovington Square, Knightsbridge 
London, S.W.3 Ken 8221 2-75 


ENHAM LINK TRAINING CENTRE £1 seven- 
day weck Denham 2161 and 3171 zzz-74l 


piper TURAL and installation engineer required 


INISTRY-APPROVED Trainers. For instrument 

rating practice come to us the recognized 
specialists for 12 years. Link Training Services, Ltd 
33 Ovington Square, London, S.W.3 Knightsbridge 
2089 568-9094 


VIGATION, LTD., provides full-time or postal 

tuition or a combination of these methods for 
M.C.A. Pilot/Navigator licences Classroom instruc- 
tion can be provided for A.R.B. General, certain 
specific types and performance schedule examinations 
D4 Links Phone, Rodney 8671 For details apply 
Avigation, Ltd 30 Central Chambers, Eaiing Broad- 
way, London, W.5 Ealing 8949 zzz-771 


XETER AIR CENTRE offers the least expensive 
and most comprehensive flying training availabiec 
to-day contract rates from £3 7s. 6d per hour 
Normal Auster/Tiger rate £3 12s. 6d Chipmunk 
£5 5s PPL courses from £108 15%., C.P.L. from 
£655 Instructor's course from £72 108 Special 
attention to individual requirements Full Air Traffic 
Control Radio aids VHF/DF and 24-hour Met 
service, grass or runways Loca! accommodation from 
£3 10s airport £5 15s. 6d Exeter Airport. Lid 
Exeter 67433 777-778 
OUTHEND - ON - SEA MUNICIPAL FLYING 
SCHOOL, commercial and private pilots’ training, 
night flying every night; Austers and Chipmunks from 
£4 No entrance fee or subscription Munic pal 
Airport, Southend-on-Sea, Essex Phone Rochford 
56204 564-747 
IR JOHN CASS COLLEGE City of London 
Department of Navigation, Jewry St. Aldgate 


C3 
NSTRUCTION and preparation for pilots’ and 
na ators’ licences 
OMMERCIAL pilot. fee £8 Ss.; airline transport 
nilot. £16 5s.; flight navigator, £20 Ss 
WRITE. call or phone (Royal 8321) for prosrectus 
€ 


4-702 

CLUB NOTICES, ETC. 
URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255 M.o.A.-approved course Tiger and 
Hornet Moths, Chipmunks and Prentice Contract 
rates. Route 705, one hour from Victoria 564-761 


BOOKS AND PUBLICATIONS 


Ts “POWER AND SPEED” SERIES FOR 
BOYS. “ Aircraft and Air Power,” by F. G 
Swanborough, of THE AEROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 


of 10 and 16 The author surveys modern military 
flying and includes chapters on combat aircraft 
Other 


Shipbuilding.” Illustrated 
from booksellers, or Ils. Sd. by post from the pub- 
lishers, Temple Press Limited, Bowling Green Lane 
London, E.( 


7 AMERA IN THE SKY.” by Charles Sims 

with a preface by Air Chief Marshal Sir James 
Robb For more than 30 years Charles Sims, chicf 
photographer of THe AFROPLANE AND ASTRONAUTICS 
and one of Britain's best-known acrial photographers 
has watched the amazing growth of British aviation 
from a ring-side seat In this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days Ilustrated 
218 pages. 25s. net from booksellers, or 26s. 6d. by 
post from the _ publishers Temple Press Limited 
Bowling Green Lane, London, £.C.1 272 


Met ig AEROPLANE” PICTORIAL REVIEW 
(No 4) Compiled by the staff of THE 
AEROPLANE AND AsreovauTics. In this fourth annua! 
miscellany of the most interesting photographs to 
have appeared in the pages of THE AEROPLANE AND 
ASTRONAUTICS, there are over 230 photographs grouped 
for case of reference in 12 sections New features 
are a Farnborough Display section and an index 
providing a ready reference to all makes of aircraft 
and missiles. Illustrated, 128 pages, 12s. 6d. net from 
bookse‘lers. or by post, 13s. 7d. from the publishers 
Temple Press Limited. Bowling Green Lane, London 
E.Cc.l 222 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapiro This comprehensive review of 
the enginecring principles governing the design and 
construction of he opters provides a complete survey 
of present knowledge in the field Illustrated, 448 
pages, 55s. net from booksellers, or Ss. 9d. by post 
from the publishers. Temple Press Limited, Bowling 
Green Lane, London, EC.1 277 


HE EXPLORATION OF SPACE (First Cheap 


Edition), by Arthur C. Clarke Provides answers 
to the many questions the niciligent layman asks 
about the science of “ astronautics.” Over 375.000 
copies sold in all editions Illustrated, 212 pages 
Ss. 6d. net from booksellers, or 9s by post from 


Sd 
the publishers, Temple Press Limited, Bowling Green 
Lane, Lond »n i zzz 


sr HE AEROPLANE” PICTORIAL REVIEW 
>) 


(No Compiled by the Staff of Tue 
AEROPLANE AND ASTRONSUTICS This is the third 
annual miscellany of illustrations to appear in THe 
AEROPLANI AND ASTRONAUTICS and overs high- 


lights of aviation for the year ended autumn, 1958 
Over 250 illustrations, 128 pages. 10s. 6d. net from 
booksellers. or tis. 9d. by post from the publishers, 
Temple Press Limited, Bowling Green Lane, London 
eo. 2722 


45 THE AEROPLANE 
and ASTRONAUTICS 


Fly as an officer 


in today’s R.A.F. 
Your G.C.E. may be the first step 


Flying is the career for any fit young man of 17} to 25, who wants a 
unique combination of excitement and responsibility. Today’s R.A.F. 
offers you the chance of this career. You can now train as a pilot, 
navigator or air electronics officer—and fly, according to your role, 
anything from a helicopter to a V-bomber. 

You are guaranteed service until you are at least 38 (or for 16 years 
—whichever is the longer), and this qualifies you for a pension of at 
least £455 a year together with a minimum tax-free gratuity of 
£1,365. There are good prospects for further service to the age of 
55 when a much higher pension is awarded. You need G.C.E. at ‘O”’ 
level (or equivalent) in English language, mathematics, and three other 
acceptable subjects. University graduates may apply for immediate 
permanent commissions. Pay is high; a Flying Officer of 21 earns 
£950 a year, and a Flight Lieutenant of 25 can earn, with full 
allowances, over £1,750 a year. 

Write for further details, 
stating date of birth and educational qualifications, to— 
Group Captain J. N. Ogle, A.F.C., A.F.M., 
Air Ministry (AP755) Adastral House, London, W.C.1. 


— 


/ TODAY'S TOP JOB is_ a 


The Royal Air Force 


AIRCRAFT 
A. V. ROE & CO. LIMITED 
PROJECT DESIGN 


A. V. Roe & Co. Limited are expanding their teams working on new civil 
and military projects of advanced design, and a number of vacancies exist for 


AERODYNAMICISTS AND 
PERFORMANCE ENGINEERS 


The appointments, which carry monthly staff status, are to be made at 
the Headquerters Design Group, Manchester, at salaries commensurate 
with qualifications and experience. 


Applications are invited from personnel who have had several years’ ex- 
pericnce of aerodynamics and performance problems associated with Aircraft 
Design or who have worked for a number of years on project design or 
research. 

A Group superennuation scheme is operated 


Applications, which will be treated in the strictest confidence, quoting reference 
number R.56/A, should be addressed to 
The Chief Designer 
A. V. ROE & CO. LIMITED 
Greengate, Middleton, Manchester 
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THE AEROPLANE 
and ASTRONAUTICS 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
TECHNICAL AUTHORS— 
MECHANICAL or ELECTRICAL 
Applications are invited from electrical or 
mechanical authors who should be experienced 
in the compilation of civil or service publi- 
cations, and familiar with modern aircraft and 
associated equipment. Engineers who possess 
a flair for this work and have a suitable 
experience in the maintenance and overhaul 
of aircraft, or aircraft electrical installations 

and associated equipments, may also apply. 

These positions are permanent and pro- 

gressive, and carry salaries commensurate 

with experience and ability 

Letters of application, giving details of train- 

ing and experience should be sent to :— 
PERSONNEL MANAGER 


> AMBITIC 
4 NGINEER: 
|4-PAGE BOC 


_e@ Full details of the easiest and quic kest 
li way to prepare for A.F.R.Ae.S., A.R.B. 


Licences, B.Sc.(Eng.). A M.LMech_E., City 
& Guilds, and hundreds of Home Stud 
Courses tn all branches of Aeronautical, 
Mechanical & Electrica) Eng., Draughts- 
manship. R.A.F. Maths., etc., are given in 
% this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
and many B.LE.T. Students have obtained 
First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A_ copy of this enlightening Guide to 
well-paid posts will be sent on request— 
FREE! Write: B1E.T., 305a COLLEGE HOUSE, 

20-31, WRIGHT’ 8 LANE, LONDON, W.8. 


B.S. T. 
AERONAUTICAL 


‘oO. Lip 


C47 -DC3 Specialists 


1. AN. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

2. Main Wheels complete, Wheel and 
Brake Spares 

3. Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

4. Engine Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

S. Anti-drag Rings complete, Flap 
Assemblies and Spares 

6. Hydraulic Regulators, Selectors, 
Retracting and Compensating jacks 


84 ALEXANDRA ROAD 


Telephone FARNBOROUGH 2881/2/3 


PERFECT 


4 3: PRECISION 
nee AIRCRAFT 

es Qu WASHERS 

TO B.S. SPECIFICATION 2 SP.47 

+ CROSS MFG. CO. (1938) LTD 


~ ComBE DOWN, BATH. Tei.: Combe Down 2355.8 


DECEMBER 9, 1960 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED 
AERO ELECTRICIANS 


for installation and testing 
electrical systems in modern 
aircraft. High average weekly 
earnings resulting from good 
wage rates and production 
bonus. Single lodging 
accommodation _available. 
Subsistence payable. 


Write, call or phone 
Employment Officer 
Cambridge 56291 ext. 36 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN'S LARGEST STOCKS 
RITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 
895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


Great Time Saver 


D.G.|. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 


Accuracy Assured 


Sheets or Components. 


SHIMS BY “ ATTEWELL" PERFECTLY FLAT & FREE FROM BURRS. 
B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-lver ” 


INDEX TO 


Name 

A 

Adcola Products, Led 42 
Aero-Enterprises (Boreham Wood), Ltd. . 
Alvis, Led 2 
Associated Electrical Industries, Ltd. 6 
Attewell, B., & Sons, Ltd - 46 


8 
Babcock & Wilcox Led 


Blackburn Engines, Led 3 
Blackburn Group, Ltd., The Front Cover 
Boeing Airplane Co 1 
B.P. Aviation Services 44 
Bristol Siddeley Engines, Led 30 


British European Airways Corporation 44 
British Institute of Engineering Technology 46 
Bri ish Oxygen Aviation Services 3 
British Timken: A division of the Timken 


Roller Bearing Co 8 
British United Airways 13 
8.S.T. Aeronautical Co., Led 46 


c 
Canadair, Ltd 


Central Office of information, R.A-F. 
Recruiting . 

Cross Manufacturing Co. (1938), Led. 42, 4% 

o 

De Havilland Aircraft of Canada, Ltd. - a 

De Havilland Engine Co., Led., The =. | 

Dowty Rotol, Led Back Cover 


Dunlop Rubber Co., Ltd. (Aviation Division) 26 


Name 

Ee 

Ekco Electronics, Ltd. . 
Electro-Hydraulics, Ltd. _. ‘ = | 
English Electric Aviation, Ltd — 
E.N.V. Engineering Co., Led. . 14 
F 

Ferranti, Led. : a ae 
Fletcher, C. W. & Sons, Led. 41 
Flexible Ducting, Ltd. inside Front Cover 
H 

Hawker Siddeley Aviation, Ltd. »: 28, 45 
Helicopter Services, Ltd. a co 
Holman & Co. (Engineers), Ltd oe ae 


Hymatic Engineering Co., Ltd., The 
Inside Back Cover 


J 

Jeppesen & Co. GmbH : ; Joe 
« 

Keegan Aviation, Led. 43 
™_ 

Marconi's Wireless Telegraph Co., Led. “ * 
Marshall's Flying School, Led. ‘ 42,46 
Martin-Baker Aircraft Co., Led. . & 
M.L. Aviation Co., Led. . 2 
N 

Napier, D., & Son, Led. 3 
Newmark, Louis, Led. a oe 
Pp 

Palmer Aero Products, Ltd a 
Phillips & White, Ltd... 41 


ADVERTISERS 


Name 

Plessey Co.,Ltd, The .. in 
Power Auxiliaries, Ltd. .. 4 
Pressed Steel Co.,Ltd. . 42 
Rg 

Rolls-Royce, Ltd. . od 27 
Rotax, Led. ; 37 
Rumbold, L. A. & Co., Ltd. 12 
Rye, Claude, Bearings .. 46 
s 

Sangamo Weston, Ltd. 34 
Shackleton, W. S. (Aviation), Ltd. .. 40 
Shell Aviation Services 17 
Short Brothers & Harland, Ltd. ‘ ae 
Silver City Airways, Ltd. . 42 
Solartron Electronic Group, Ltd., The 24 
S.P.E. Co., Ltd . 14 
Sperry Gyroscope Co., Ltd., The nS wa | 
Standard Telephones & Cabies, L ioe. .. — 
Sud Aviation - . & 
7 

Teddington Aircraft Controls, Ltd. . 38 
u 

Ultra Electronics, Ltd. .. - : 5 
v 

Vickers-Armstrongs es ied. .. 19 
Vigors Aviation, Ltd. : . 40 
w 

Westland Aircraft, Ltd. .. oy : te 


Printed in England and lublished Weekly by the Proprietors, TEM: LE PRE 4 LIMITED, BOWLING GRE - N LANE, LONDON, E.C.1 
hegutered at the U.0.0. as & Newspaper N.Y 


Second class portage paid at New York, 


AGENTS ABROAD— EU ROPE Measagerics Dawson (8.4.), Paris; ge Hachette 1 Oe. Paria: W. H. Smith & Son, Paris and Brussels. CANADA~— 


Wm. Daweon Subscrip ion Service Ld. toronto: Gordon & Gote, Lid ron.o. f A.--Eustern News Co., 3 


06 West Lith Street, New York, 14, N 


AF nICA—Ceatral News Agency, Ltd., Cape Town: W. Dawson & Bon (3.4) tas Town. ASIA—W. Thacker & Co., Ltd., P.O. 190 Bombay. AUSTRALIA 
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NEW ZEALAND—Gordon & Gotch (A’sia), Ltd 
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DECEMBER 9, 1960 THE AEROPLANE 
and ASTRONAUTICS 


developments 


HIGH PRESSURE REDUCING VALVES 
Even when the pressure ratio 

is high, Hymatic reducing valves 

still maintain a close pressure control 
over a wide range of flows. This 

makes possible the use of high 

storage pressures giving a saving of 
space and weight. Applications are 
pressurisation and purging of fuelsystems, 
cooling air supply to, and pressurising 
of, electronic equipment. The Hymatic 
valve PS.64 is an example. It reduces 
inlet pressures between 150 and 4500 
p.S.1. to O-§ p.s.i. and precisely controls 
the outlet to within | 0-1 p.s.i. with 
varying flows upwards of 90 c.f.m. 


Hymatic, as leading 

engineers in the Aircraft 
equipment field, have 

been responsible for the design 
and precision manufacturing of 
many products, including: 


Non-return valves 

Pressure maintaining valves 
Stop valves 

Ventilated suit system equipment 
Sequence valves 

Hot air reducing valves 

Test rigs 

High flow reducing valves 
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PATTERN for SUPERSONIC Sana 


— 
a 


aircraft by engines by 
Bristol | de Havilland 


DOWTY FUEL SYSTEMS LIMITED e CHELTENHAM 


Member of the Dowty Group Telephone: Cheltenham 53471] 
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